New Zealanders and biotechnology : attitudes, perceptions and affective reactions by Cook, Andrew J. & Fairweather, John R.
New Zealanders and Biotechnology: 
Attitudes, Perceptions and Affective Reactions 
u 
Andrew J. Cook 
and 
John R. Fairweather 
Research Report No. 277 
September 2005 
PO BOX 84 , UNCOlN UNIVERSITY, CANTERBURY 8150 , NEW ZEALAND 
 
 
 
Research to improve decisions and outcomes in agribusiness, resource, environmental, 
and social issues. 
 
 
The Agribusiness and Economics Research Unit (AERU) operates from Lincoln University providing 
research expertise for a wide range of organisations.  AERU research focuses on agribusiness, 
resource, environment, and social issues. 
 
Founded as the Agricultural Economics Research Unit in 1962 the AERU has evolved to become an 
independent, major source of business and economic research expertise.   
 
The Agribusiness and Economics Research Unit (AERU) has five main areas of focus. 
 
These areas are trade and environment; economic development; business and sustainability, non-
market valuation, and social research. 
 
Research clients include Government Departments, both within New Zealand and from other 
countries, international agencies, New Zealand companies and organisations, individuals and farmers. 
 
Two publication series are supported from the AERU Research Reports and Discussion Papers. 
 
 
DISCLAIMER 
 
 
While every effort has been made to ensure that the information herein is accurate, the AERU does not 
accept any liability for error of fact or opinion which may be present, nor for the consequences of any 
decision based on this information. 
 
A summary of AERU Research Reports, beginning with #242, are available at the AERU website 
www.lincoln.ac.nz/aeru/ 
 
Printed copies of AERU Research Reports are available from the Secretary. 
 
Information contained in AERU Research Reports may be reproduced, providing credit is given and a 
copy of the reproduced text is sent to the AERU. 
 
 
 
 
 
 
 
 
New Zealanders and Biotechnology: 
Attitudes, Perceptions and Affective Reactions 
 
 
 
 
Andrew J Cook 
and 
John R Fairweather 
 
 
 
 
 
September 2005 
 
 
 
 
Research Report No. 277 
 
 
 
 
 
Agribusiness and Economics Research Unit 
P O Box 84 
Lincoln University 
Canterbury 
New Zealand 
 
Ph: (64) (3) 325 2811 
Fax: (64) (3) 325 3679 
http://www.lincoln.ac.nz/AERU/ 
 
ISSN 1170-7682 
ISBN 0-909042-60-8 

 i
Contents 
 
 
LIST OF TABLES ................................................................................................................III 
PREFACE................................................................................................................................V 
ACKNOWLEDGEMENTS................................................................................................ VII 
SUMMARY............................................................................................................................ IX 
CHAPTER 1 INTRODUCTION ........................................................................................... 1 
1.1 Introduction ............................................................................................................. 1 
1.2 What is biotechnology? ........................................................................................... 1 
1.3 Studies of New Zealand public reactions to biotechnology .................................... 2 
1.4 The approach, aims and objectives of this research ................................................ 4 
1.5 Plan of this report .................................................................................................... 5 
CHAPTER 2 ATTITUDES, PERCEPTIONS AND AFFECT ........................................... 7 
2.1 Introduction ............................................................................................................. 7 
2.2 The concept of attitudes .......................................................................................... 7 
2.3 Risk perceptions ...................................................................................................... 8 
2.4 Alignment between attitude and affect.................................................................... 9 
2.5 Alignment between attitude and worldviews ........................................................ 10 
2.6 Modelling attitudes towards biotechnology .......................................................... 10 
CHAPTER 3 SURVEY DESIGN......................................................................................... 11 
3.1 Introduction ........................................................................................................... 11 
3.2 The questionnaire .................................................................................................. 11 
3.3 Pre-testing.............................................................................................................. 12 
3.4 Survey distribution ................................................................................................ 12 
3.5 Response rate......................................................................................................... 13 
3.6 Representativeness of the sample.......................................................................... 13 
CHAPTER 4 RESULTS ....................................................................................................... 17 
4.1 Introduction ........................................................................................................... 17 
4.2 Statistical methods................................................................................................. 17 
4.3 Statistical methods................................................................................................. 18 
4.4 Treatment for diabetes........................................................................................... 19 
4.5 Genetically modified potatoes............................................................................... 23 
4.6 Cleaning toxins from the soil ................................................................................ 26 
4.7 Biotechnology as a whole...................................................................................... 30 
4.8 Spirituality ............................................................................................................. 34 
4.9 Beliefs about nature............................................................................................... 34 
4.10 Technological worldview...................................................................................... 35 
4.11 Post-materialist values........................................................................................... 35 
4.12 Model of worldviews............................................................................................. 36 
4.13 Demographics and biotechnology ......................................................................... 38 
 ii
CHAPTER 5 DISCUSSION AND CONCLUSION ........................................................... 39 
5.1 Introduction ........................................................................................................... 39 
5.2 Representativeness ................................................................................................ 39 
5.3 Acceptability of examples and change over time.................................................. 40 
5.4 Treatment for diabetes........................................................................................... 41 
5.5 Genetically modified potato .................................................................................. 42 
5.6 Cleaning toxins from the soil ................................................................................ 43 
5.7 Biotechnology as a whole...................................................................................... 44 
5.8 Comparing reactions.............................................................................................. 45 
5.9 Worldviews ........................................................................................................... 46 
5.10 Implications for understanding reactions to biotechnology .................................. 47 
5.11 General policy implications................................................................................... 50 
5.12 Conclusion............................................................................................................. 50 
REFERENCES...................................................................................................................... 53 
APPENDIX 1 ......................................................................................................................... 57 
 
 iii
List of Tables 
 
 
Table 1 The sample compared to census data and the 2003/04 survey................................... 15 
Table 2 Acceptability of biotechnology examples .................................................................. 18 
Table 3 Treatment for diabetes – risk perception.................................................................... 19 
Table 4 Treatment for diabetes – beliefs ................................................................................. 19 
Table 5 Treatment for diabetes – basis for reactions .............................................................. 20 
Table 6 Treatment for diabetes – affective reactions .............................................................. 20 
Table 7 Treatment for diabetes – overall assessments ............................................................ 22 
Table 8 Treatment for diabetes - model components .............................................................. 22 
Table 9 Treatment for diabetes – correlation table ................................................................. 22 
Table 10 Regression on overall reaction to new treatment for diabetes ................................. 23 
Table 11 GM potatoes – risk perception ................................................................................. 23 
Table 12 GM potatoes – beliefs .............................................................................................. 24 
Table 13 GM potatoes – basis for reactions............................................................................ 24 
Table 14 GM potatoes – affective reactions............................................................................ 25 
Table 15 GM potatoes – overall assessments.......................................................................... 25 
Table 16 GM potato - model components............................................................................... 26 
Table 17 GM potato – correlation table .................................................................................. 26 
Table 18 Regression on overall reaction to GM potato .......................................................... 26 
Table 19 Cleaning toxins from the soil– risk perception ........................................................ 27 
Table 20 Cleaning toxins from the soil – beliefs .................................................................... 28 
Table 21 Cleaning toxins from the soil – basis for reactions .................................................. 28 
Table 22 Cleaning toxins from the soil – affective reactions.................................................. 29 
Table 23 Cleaning toxins from the soil – overall assessments................................................ 29 
Table 24 Cleaning toxins from the soil - model components ................................................. 29 
Table 25 Cleaning toxins from the soil – correlation table ..................................................... 30 
Table 26 Regression on overall reaction to cleaning toxins from the soil .............................. 30 
Table 27 Biotechnology – risk perception .............................................................................. 31 
Table 28 Biotechnology – beliefs............................................................................................ 31 
Table 29 Biotechnology – basis for reactions ......................................................................... 32 
Table 30 Biotechnology – affective reactions......................................................................... 32 
Table 31 Biotechnology– overall assessments........................................................................ 33 
Table 32 Biotechnology - model components......................................................................... 33 
Table 33 Biotechnology – correlation table ............................................................................ 33 
Table 34 Regression on overall reaction to biotechnology ..................................................... 34 
Table 35 Spirituality................................................................................................................ 34 
Table 36 Beliefs about nature.................................................................................................. 35 
Table 37 Technology............................................................................................................... 35 
Table 38 Post-materialist values ............................................................................................. 36 
Table 39 Worldview model components ................................................................................ 37 
Table 40 Model of worldview – correlation table................................................................... 37 
Table 41 Regression of worldview items onto reactions to biotechnology ............................ 37 
Table 42 Demographic variables and reaction to biotechnology............................................ 38 
Table 43 GM responses - comparison over time..................................................................... 41 
Table 44 Summary variables – mean scores ........................................................................... 46 
Table 45 Importance of summary variables............................................................................ 46 
 iv
 
 
 v
Preface 
 
 
It is important in discussion about biotechnology in contemporary society to take into account 
what the public think about this important issue. To this end the AERU has produced a 
number of reports on the general topic of public perceptions of biotechnology. The first 
reports included results from research based on focus groups, a national survey and trade 
modelling. The continuation of the research programme has allowed us to resurvey the public 
to assess current responses to biotechnology and to examine possible changes in public 
attitude over time. The present report addresses will be of value to those interested in what the 
public think about biotechnology. 
 
 
Professor Caroline Saunders  
Director 
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Summary 
 
 
Research aims  
• Investigate change over time in public acceptance of various examples of 
biotechnology.  
• Investigate attitudes towards biotechnology generally and specifically towards, the 
treatment of diabetes using cells from a pig, the GM potato and use of GM bacteria to 
ameliorate the detrimental effects of DDT.  
• Identify and determine the role and relative importance of affective responses or 
feelings towards biotechnology in attitudes towards biotechnology. 
• Investigate the relationship between worldviews and attitudes towards biotechnology. 
 
Method  
• A questionnaire was designed which included: (i) measures of the acceptability of 12 
examples of biotechnology, (ii) questions sets measured perceptions, beliefs and 
affective reactions to the treatment of diabetes using cells from a pig, the GM potato, 
use of GM bacteria to ameliorate the detrimental effects of DDT and biotechnology as a 
whole and (iii) measures of elements of a worldview, including spiritual beliefs, beliefs 
about nature, attitude towards technology and post-materialist values. Approximately 
one third of the questions repeated measures taken in 2003/04 to enable investigation of 
change over time. 
• A national postal survey was used to gather the data. From 2,000 potential respondents 
there were 657 usable responses. After accounting for undelivered questionnaires the 
resulting response rate was 34.3 per cent.  
• Statistical tests were used to investigate relationships in the data and to test for evidence 
of differences in responses between 2003/04 and 2005.  
 
Representativeness 
• Differences between sample characteristics and census data indicated that the survey 
sample over represented people with strong views for or against biotechnology but 
relationships in the data are likely to be unbiased.  
• Similar respondent characteristics in 2003/04 and 2005 indicated that differences over 
time in responses to selected variables were measuring attitude change.  
 
Main findings   
• There were different levels of acceptance for 12 examples of biotechnology. Levels of 
acceptance ranged from 68 per cent who approved the use of genetic modification (GM) 
to grow a fuel source to 26 per cent for artificially raising hormone levels in farm 
animals.  
• Four medical examples had similar levels of acceptance of between 44 and 52 per cent.  
• Examples that involved GM had both high and low levels of acceptance. There was a 
high percentage of acceptance for its use in making a crop to use as a fuel source (68 per 
cent), developing a GM virus to reduce fertility in possums (58 per cent) and there was 
a low per cent of acceptance for a GM apple (33 per cent). 
• Six of the 12 examples had significantly different levels of acceptability in 2005 when 
compared to 2003/04. Apart from the use of bacteria in throat lozenges these examples 
had become more acceptable. Of those now more acceptable, four involved GM and one 
involved cloning.  
 x
• From the more in-depth analysis of treating diabetes using pig cells, the GM potato, 
using a GM bacterium to clean toxins from the soil and biotechnology overall, the 
following results are noteworthy. 
 
• There was particular concern that the treatment for diabetes was unnatural.  
• There was little confidence that unexpected outcomes from the GM potato 
could be controlled and some respondents found the example unethical and 
some felt dread for this example.  
• There was a good deal of concern over lack of compliance with rules and 
regulations for all examples and biotechnology as a whole.  
• Compared to the other examples more felt worry, unease and apprehension 
about the GM potato. 
• Compared to the other examples more were fascinated or interested by the 
treatment for diabetes. 
• The diabetes treatment was the most acceptable example.  
• For each of the examples less than 14 per cent agreed they were safe.  
 
• Reactions to biotechnology and the three examples were explained well by the summary 
variables representing affect, risk perceptions and beliefs. 
• Study of the relationship between worldviews and biotechnology found summary 
variables representing beliefs about nature and beliefs about technology were important 
in explaining reactions to biotechnology. Spiritual beliefs and post-materialism values 
were related to the reaction, but their alignment with beliefs about nature and beliefs 
about technology meant they did not contribute further to the explanation of reactions to 
biotechnology. The relationships between these items and attitude towards 
biotechnology were not as strong as in 2003/04.  
 
Main implications  
• Reactions to biotechnology involved both affective and ‘rational’ risk perception and 
belief considerations, which mean that attitudes towards biotechnology tend to be 
resilient and resistant to change.  
• Reactions to biotechnology are linked to a worldview characterised by beliefs about 
nature and ideas associated with technological progress. Like the alignment of affect 
with perceptions and beliefs, this means that attitudes towards biotechnology are 
resilient and resistant to change.  
• The use of GM has become slightly more acceptable, which is most likely a recovery 
from a period prior to and during the Royal Commission on Genetic Modification when 
there was an increased level of public concern.  
• There is now a weaker relationship between reactions to biotechnology and worldviews 
than in 2003/04, which was predicted to be a factor in a shift to more acceptance of GM.  
• Recent changes in acceptance of GM do not necessarily signify a trend. All else being 
equal, acceptance may improve slightly over time, but substantial improvement is very 
unlikely given there is resistance to change.  
• Overall, this report shows that in future attitudes towards biotechnology may slowly 
become more positive but, nevertheless, these attitudes are resilient and resistant to 
significant change.  
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Chapter 1 
Introduction 
 
1.1 Introduction 
 
This research is part of a research programme investigating public reactions to biotechnology 
that began in 2003. The programme entitled “The fate of biotechnology: Why do some of the 
public reject novel scientific technologies?” has involved a range of specific research projects 
investigating ethical, social and economic dimensions of public reactions. Each research 
project was designed to have particular aims while extending upon former studies and laying 
the ground for subsequent research. The main outputs to date have explored and documented 
how the public understands biotechnology. Coyle, Maslin, Fairweather and Hunt (2003) 
emphasised public views of nature and spirituality and Hunt, Fairweather and Coyle (2003) 
identified factors affecting acceptability rankings of five selected biotechnologies. Further 
work undertaken under the programme has included a study of South Island Maori 
perceptions of biotechnology (Roberts & Fairweather, 2004). Another output has modelled 
the trade impacts of public willingness to pay for GM food (Kaye-Blake, Saunders & 
Fairweather, 2004). The last output used a national survey to record how the public evaluated 
biotechnology (Cook, Fairweather, Satterfield & Hunt, 2004).  
 
A particular aim of the research presented in this report was to build on findings of the 
2003/04 national survey (Cook, Fairweather, Satterfield & Hunt, 2004) and investigate 
change over time in public reactions towards biotechnology. This research has involved re-
measuring immediate perceptions and beliefs about biotechnology, and building upon the 
earlier research, measures were taken of attitudes towards nature and spiritual beliefs as 
elements of a worldview that may interact with attitudes toward biotechnology. In addition, 
measures were taken of emotional reactions. It is generally assumed that emotions play some 
part in our daily lives and in reactions to biotechnology. Thus, in addition to introducing a 
study of the dynamics of perceptions beliefs and worldviews, this research is designed to add 
further to understanding through a study of affective responses.  
 
This introductory chapter begins by describing biotechnology. As shall be explained, 
biotechnology means different things to different people and developments, such as GM, 
mean that the term ‘biotechnology’ encompasses modern techniques for altering the traits of 
living things. Having established the target of public reactions, attention is then given to 
summarising the findings and methods of various studies of public reactions conducted in 
New Zealand. In this section, because reviews have been undertaken for other reports in our 
programme, our review is brief and is focused on outlining the various techniques that have 
been employed. The aims and objectives of this research are then provided and the chapter 
closes with an outline of the remaining chapters.  
 
1.2 What is biotechnology?  
 
The Independent Biotechnology Advisory Council (IBAC) of New Zealand. (IBAC) defined 
biotechnology as “A multidisciplinary set of scientific techniques which can be used to 
modify living organisms, make products, or address health issues.” (IBAC, 2003).  
Biotechnology therefore involves a range of techniques for modifying life forms for various 
practical uses. Biotechnology encompasses GM as Statistics New Zealand have emphasised 
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by stating that biotechnology is “The application of scientific and engineering principles to 
the processing of material by biological agents, and the processing of biological materials to 
improve quality of life, by isolating, modifying and synthesising the genetic instructions 
responsible for biological processes” (Statistics New Zealand, 2001:8). Some studies of 
biotechnology give emphasis to GM. For example, an IBAC report titled “Biotechnology in 
New Zealand” dealt solely with the use of genetic engineering techniques in food production, 
medical treatments and the environment (IBAC, 2000). More broadly, however, the 
Council’s other independent investigations involved public views on cloning, stem cell 
research and genetic testing (IBAC, 2003). Casting the net wider, biotechnology has 
traditionally described technologies ranging from fermentation of beer and wine to sewage 
treatment and the selective treatment of plants.  
 
In recent years the term ‘biotechnology’ has become increasingly synonymous with GM. 
This method for altering the genetic composition of cells and organisms can be used to alter 
or mix the characteristics or traits of a micro-organism, plant or animal. Developed in the 
1970s, this ability to transfer genetic material between life forms still has the potential to 
expand through the refinement and development of the technology. While biotechnology is 
often readily associated with GM, this research interprets biotechnology in broad form to 
mean a range of techniques for modifying life forms for various practical uses which 
encompasses, but is not limited to, GM.  
 
1.3 Studies of New Zealand public reactions to biotechnology 
 
There have also been a good number of New Zealand studies that have surveyed public views 
and reactions to biotechnology and particularly reactions to GM. In general, surveys of views 
and reactions to GM have found that a sizable proportion of the population did not like GM. 
For example, Coachman and Fink-Jensen (1990) found that many of their New Zealand 
respondents objected to eating GM meat (48 per cent), dairy products (43 per cent) and 
vegetables (38 per cent). More recently a survey conducted by the New Zealand Royal 
Commission on Genetic Modification (2001), found public disapproval for the use of gene 
technology in processed foods (73 per cent), farm animals (70 per cent) and crops (58 per 
cent).  
 
There have also been a range of theoretical approaches and methods that have been applied 
towards understanding public reactions. Richardson-Harman, Phelps, Mooney and Ball 
(1998) reported on a 1996 study (N = 511) of New Zealander attitudes to the use of genetic 
engineering in fruit production. Their investigation was of factors presumed to underlay 
perceptions of the risk of genetic engineering with the aim of comparing GM fruit products 
with other fruit products. Their results showed that GM was not well known but where it 
resulted in a benefit (bigger fruit, improved flavour and less use of pesticides) it was judged 
as being of low risk and of some benefit.  
 
Using a choice modelling approach Sharland (1999) determined reactions to labelled GM 
food. The modelling compared shopper reactions to non-GM food and food labelled as GM 
with a variety of price differences. Choice was found to be generally unrelated to knowledge 
of GM technology and, while price influenced choice, more expensive non-GM food was 
generally favoured over GM food. It was also shown that the comparative utility of a number 
of respondents did not alter for GM food regardless of price, nutritional value or taste.  
 
Research comprising four separate studies was undertaken by Gamble et al. (2000). In 
addition to focus group research and conjoint analysis, an attitude model was used to 
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structure enquiries into reactions to GM. The conjoint analysis (N = 115) involved 
participants choosing between chocolate biscuits or tomatoes that were presented using 
various descriptions including their being GM. It was found that price was important in 
purchase decisions and was more important than health or environmental concerns. A 
proportion of the participants were very reluctant to accept products that were produced using 
GM. A postal survey was undertaken for the fourth study (N = 809). The respondents were 
asked to consider purchasing either a GM tomato or a pair of jeans made from GM cotton. 
The study was based on a model of attitude towards purchasing the two products based on 
Ajzen’s (1991) Theory of Planned Behaviour (TPB). Attitudes towards the use of GM in food 
production were predominantly negative. Most respondents indicated they would avoid 
purchasing the two products.   
 
Also in 1999, research reported by Cook, Kerr and Moore (2002) used the TPB to model 
intentions to purchasing GM food. Three focus groups (N = 26) were utilised for 
questionnaire development. Of 266 respondents to the postal survey, 60 per cent intended not 
to purchase, ten per cent intended to purchase and 30 per cent had no intention to either 
purchase or not purchase. Beliefs about the outcomes of purchasing and the views of family 
and friends were identified as proximal determinants of intentions to purchase. Beliefs in 
statements by companies, prior purchasing behaviour, gender, and age also were shown to 
have some bearing on intentions.  
  
In a study of farmers and growers, Cook, Fairweather and Campbell (2000) also used the 
TPB design to study farmer and grower intentions to purchase of GM food and use genetic 
engineering technology. Twenty-one per cent intended to use GM technology on their farm or 
orchard and 44 per cent had negative intentions. Farmers and growers who intended to use 
gene technology were found to be different from other farmers and growers. Their views, 
preferences, practices and intentions were divergent in many respects. In particular, positive 
consequences including better quality food, increased food production and enhanced 
economic growth for New Zealand were more strongly held by intending farmers and 
growers.  
 
Four hundred and four respondents were surveyed in May 2001 and 400 respondents were 
surveyed in October 2001 in a study by Gamble and Gunson (2002) of change in responses 
over time. The two telephone surveys were undertaken prior to and after the Royal 
Commission on Genetic Modification. The study found that GM of various food products 
was more acceptable when the consumer received some benefit (e.g., improved flavour and 
less use of pesticides).  
 
In other research on attitudes towards GM cows, a moderation of attitudes between surveys 
conducted in 2001 and 2003 has been found (Small, 2003). There was also some agreement 
with the view that GM fits with intrinsic values. Small (2003) concluded from the surveys 
that the public were morally uneasy about GM, particularly with respect to food, though the 
public were more at ease with medical applications of biotechnology.  
 
Another study of change in reactions over time was conducted by Fairweather, Maslin, 
Gossman and Campbell (2003) which compared farmer and grower responses in 2002 with 
the results of Cook, Fairweather and Campbell (2000). The study found that fewer farmers 
and growers would avoid using GM technology in 2002 compared to 2000, but the proportion 
with positive intentions was found to be the same in both years. A second study by Cook and 
Fairweather (2003; see also 2003a) resurveyed the same respondents to the 2000 study in 
2002 and found no evidence of differences between the two years in terms of attitudes and 
intentions regarding use of GM technology.  
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New Zealand public reactions to biotechnology have been a major focus of the Fate of 
Biotechnology research programme. It began with national focus group research (N = 115, 11 
focus groups) and this extensive enquiry resulted in two research reports. The report by 
Coyle, Maslin, Fairweather and Hunt (2003) utilised focus groups to explore attitudes and 
values about medical, agricultural and environmental biotechnologies. In a fresh approach to 
the topic area participants were prompted to discuss the role of nature, New Zealand’s ‘clean 
green image’ and spirituality in relation to biotechnology. Subsequently attitudes and values 
were interpreted as being entwined with ethical and moral issues as well as the prompted 
topics for discussion. Nature was particularly salient to the participants and various 
dimensions of nature (e.g. wise, dynamic, competitive) were apparent in respondent 
discussions. The ‘clean green image’ appeared iconic to participants as desirable in the past 
or future. Spirituality was introduced to the groups but was not readily taken up as a 
discussion topic.  
 
The report by Hunt, Fairweather and Coyle (2003) found that a range of five biotechnology 
examples were discussed in terms of risks by the focus group participants. Naturalness was 
also a common issue as well as the issue of where people fit in the natural world. Personal 
experience and choice were also common topics as well as fear and ways in which 
biotechnology challenged the ethics of the participants. Attention was also directed to 
interpreting discussions of the issue of whether particular biotechnology examples would 
affect a lot of people or merely impact on a few.  
 
The subsequent national study of perceptions of biotechnology undertaken by Cook, 
Fairweather, Satterfield and Hunt (2004) drew upon the results of the focus group studies to 
form specific lines of investigation within the framework of a broader enquiry into the 
perceived risks of biotechnology. Amongst other findings this research found medical 
applications of biotechnology were more acceptable than agricultural and food examples. 
University scientists and crown research institutes were found to be more trusted sources of 
information about biotechnology than the general news media, politicians or biotechnology 
companies. Specific concerns about GM were noted as causing apprehension. Of particular 
interest, whether people were familiar with biotechnology was found to have little bearing on 
their acceptance of, or general attitude towards, biotechnology. Importantly, the research 
established sound evidence of links between perceptions of biotechnology and attitudes 
towards nature, post-materialist values and spiritual beliefs. In so doing, a new dimension for 
understanding reactions to biotechnology was identified which suggests public reactions are 
anchored in broad views and values and are more resilient than had otherwise been presumed. 
 
1.4 The approach, aims and objectives of this research  
 
The overall aim of this research was to further extend upon research conducted in New 
Zealand so as to better characterise and understand reactions to biotechnology. Most 
immediately the research continued themes developed in the programme’s focus group 
research which had significance in the 2003/04 national survey. In terms of developing a 
research approach, attention has been given to the models and presumptions that have 
usefully served in previous studies with the imperative that a fresh approach can often serve 
to bring previously unseen or overlooked aspects of public reactions to the fore.  
 
In keeping with the overall aim of extending upon prior research, new lines of enquiry are 
necessary to further develop our understanding of public reactions. As shall be explained in 
the next chapter, in this research a general attitude model served to assist in understanding 
reactions to biotechnology. This model proposes that beliefs, perceptions, emotive reactions 
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are fundamentally linked to attitudes towards biotechnology. The model is intended to assist 
in further understanding the role and importance of beliefs, perceptions, and emotive 
reactions. A second model of general attitudes and values extends upon the findings of Cook, 
Fairweather, Satterfield and Hunt (2004). In this model the links that general attitudes and 
values have with attitudes towards biotechnology are investigated. The key objectives are 
therefore to identify and determine the relative importance of key factors involved in attitudes 
towards biotechnology.   
 
1.5 Plan of this report  
 
The following is a brief overview of the remaining chapters of this report.  
 
Chapter 2 introduces the concept of attitudes and explains the role that affect has in studies of 
attitude. An overview is then provided of perceptions, and the role of emotions and feelings 
in attitude is explained. The relationship between attitude and general attitudes and values 
regarding other things is then presented.  
 
Chapter 3 is the method chapter and describes the construction of a questionnaire and its 
application to investigate public attitudes towards biotechnology.  
 
Chapter 4 presents the survey findings and their analysis.  
 
Chapter 5 is the concluding chapter and has a summery and discussion of the findings with 
identification of theoretical and practical implications.  
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Chapter 2 
Attitudes, Perceptions and Affect 
 
2.1 Introduction 
 
The purpose of this chapter is to introduce the concept of attitudes and then construct a model 
of attitudes that explains public reactions to biotechnology. First, the concept of attitudes is 
discussed and then attention is given to incorporating beliefs, perceptions and emotions as 
parts of the broader attitude measure. Second, the proposal to provide separate measures of 
affect (emotions or feelings) is explained. Third, continuing the work of our previous survey, 
measurements are proposed of attitudes to other things (e.g., nature and spirituality). Both 
proposals are explained as being part of new ways of understanding attitudes towards 
biotechnology.  
 
The term ‘affect’ is commonly used to cover a range of reactions that tend not to involve 
thoughtful consideration. In general, affect is taken to refer to feelings, emotions and mood, 
but can also be used to refer to physical reactions such as facial expressions or raised blood 
pressure that may be associated with feelings. Attitudes based on emotional reactions can 
arise spontaneously or automatically and may not necessarily involve an attitude that has 
been formed from thoughtful consideration. Attitudes based on emotions and feelings are 
known to be different from attitudes that have been formed with the involvement of 
thoughtful consideration. Attitudes lacking thoughtful consideration have been found to be 
less stable over time and to be more likely to change when faced with persuasive messages, 
particularly messages of an emotive nature (Eagly & Chiaken, 1993). Studying emotions and 
feelings towards biotechnology is therefore undertaken to explore a further dimension of 
attitudes towards biotechnology.  
 
It has been common to presume that beliefs about the risks and benefits of biotechnology are 
of primary importance. As Scholderer and Frewer (2003) have explained, this has led to an 
education strategy of explaining the risks and benefits so informed choices can be made with 
the presumption that factual information would address problems of acceptance. However, 
drawing upon a number of European studies, Scholder and Frewer (2003) advocated 
consideration of the role of general attitudes and values in decisions regarding biotechnology. 
They presented the case that reactions to biotechnology are caught up in more general views 
and values that eclipse consideration of immediate risks and benefits. In keeping with this 
line of enquiry we include measures of attitudes towards biotechnology, attitudes towards 
nature, and the holding of spiritual beliefs. 
 
2.2 The concept of attitudes 
 
Attitudes have historically been considered a predetermining factor in human behaviour. For 
example, Allport (1935:806) stated that ‘Attitudes determine for each individual what he will 
see and hear, what he will think and do’. Such observations of the role of attitudes set the 
scene for subsequent attitude research. The predominant view that developed subsequently 
considered attitudes to be functional for the individual, because they are assumed to guide 
perceptions, cognitive processes and behaviour. More recently, a key assumption in social 
psychology is that, as internal thought processes, attitudes are given expression in a person’s 
behaviour and responses (Farr, 1996).  
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Attitudes are a key concept in social psychology and are regarded as relatively enduring 
views on people, behaviour, or events. Attitudes are generally considered to be important 
because they help people understand their social world. They help define how people 
perceive and think about people and things, as well as how we behave toward them. There are 
many definitions that attempt to determine what exactly an attitude is, but modern definitions 
of attitude generally assume that an attitude is an internal disposition toward someone or 
something that incorporates an evaluative process (Ajzen, 1989). An attitude is also 
considered to be an evaluative reaction that is revealed through thoughts, feelings and 
behaviour (Eagly & Chaiken, 1993). These three components (cognition, affect and 
behaviour) are thought to be closely related, because a change in one can be interpreted as 
influencing the others and as having an effect on the overall attitude.  
 
Thoughts, feelings and behaviour are generally held to represent different forms of attitude, 
though strong interrelationships between these components have been used to justify their 
consideration as parts of a single structure (Ajzen, 1989). Such a structure is hypothetical and 
inaccessible to direct observation, but its nature can presumably be identified through the 
determination of a person’s evaluations regarding someone or something. In this way 
behaviours such as making statements about something or ticking a box in a questionnaire 
can be interpreted as evidence of an attitude and these behaviours can also be assumed to be 
connected in some small or large degree to emotions and feelings.  
 
2.3 Risk perceptions  
 
While the psychologists have for some time been interested in attitudes, a more recent 
specialised area of interest has been perceptions of risk. Unlike the study of general attitudes 
this has involved the study of subjective judgements or personal assessments of risks and 
hazards. Central to this research has been the modelling of perceptions which has been 
termed the ‘psychometric model’ which suggests the measurement of psychological 
processes. The model was initially proposed by Fischhoff, Slovic, Lichtenstein, Read and 
Combes (1978) and was subsequently presented in a more refined form by Slovic (1987). The 
model proposes two broad factors, the dread risk factor and the unknown risk factor as key 
factors in perceptions of risk. Dread is explained by the sub factors of: control, dread, 
catastrophe, potential for fatality, equity of risk, effect on future generations, ease of 
reduction, variance of risk and voluntariness. The unknown risk factor is a combination of the 
sub factors of: observability, knowledge of exposure, immediacy, degree of novelty and 
knowledge of science.  In practice, various risks and hazards are indexed to form a dread and 
uncertainty two-factor matrix. The matrix is commonly used to make comparisons between a 
particular class of risk or hazard and other classes of risks or hazards.  
 
In addition to the combining of factors to form as matrix, it has also become common to pose 
the sub factors in a causal model as joint determinants of risk perception. The factors have 
been found to provide a good explanation of the acceptance of a risk or hazard. In addition, 
further factors have been added to the model. In review, factors labelled ‘unnatural’ and 
‘immoral’ have been found to have strong explanatory value in comparison to the traditional 
sub factors (Sjoberg, 2000).  
 
A further development in risk perception is the role of worldviews. In recent review, Slovic, 
Finucane, Peters & MacGregor (2004) explained that general social, cultural and political 
attitudes appear to have an influence over judgements of complex issues. Enthusiasm for 
technology and concern for the equal distribution of wealth were noted as examples linked to 
perceptions of risk. In addition, Sjoberg (2000) listed a range of values including 
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environmentalism, post-materialism and left-right political ideals that have been associated 
with perceptions of risk.  
 
A further recent development in risk perception modelling is the consideration of the role of 
affect (feelings about the risk). In particular, affect has been found to have a role in 
explaining the difference between risks and benefits (Slovic, 2000). When an unfavourable 
evaluation based on feelings was involved risks tended to be rated higher and benefits rated 
lower. More recently attention in risk perception has turned to psychology where affect is 
assumed integral to explaining attitudes (Slovic, Finucane, Peters & MacGregor, 2004). 
 
2.4 Alignment between attitude and affect  
 
The degree to which a person is motivated to thoughtfully consider the merits of a particular 
thing or object has been central to a well known model of attitude and attitude change. The 
popular elaboration likelihood model (ELM; Petty & Cacioppo, 1981; Petty & Cacioppo, 
1986) is concerned with attitude change in terms of the effects of a persuasive 
communication and the strength of attitude that results from this process. Central to the ELM 
is a continuum representing the degree to which a person is motivated to thoughtfully 
consider, or elaborate upon, the merits of a particular attitude object. A key assumption is that 
a person motivated to assess the merits of their attitude is likely to give particular attention to 
consideration of relevant information and compare this information with their own particular 
beliefs and views on which their attitude is based. Those with an attitude that is bolstered by 
elaboration can be understood as being well resourced to defend themselves against opposing 
arguments. On the other hand, those with little elaboration of supporting arguments are 
presumably more likely to be influenced by new information.  
 
Whereas an attitude supported by multiple arguments is presumed to have resilience, an 
attitude that is based on positive or negative feelings or emotions is presumed to lack this 
form of strength. It is generally assumed that attitudes predominantly based on feelings or 
emotions can be changed by introducing persuasive arguments. Such an attitude is also 
assumed to respond to emotional prompting when the prompts are aligned with the emotional 
content of the attitude (Fabrigar & Petty, 1999). Straightforwardly, this means, for example, 
that messages that emphasise fear and loathing of an object or thing are most effective in 
eliciting a reaction when the attitude towards the thing or object is primarily based on the 
feelings of fear and loathing.  
 
The degree to which attitude is supported by multiple arguments is one strength factor and a 
second is the degree of alignment that emotions and feelings have with thoughtful 
considerations. Rosenberg, who was an original advocate for distinguishing between feelings 
and more considered thought processes (Rosenberg & Hovland, 1960), directed attention to 
the effects on attitude of inconsistency between feelings or emotional reactions and 
thoughtful considerations (Rosenberg, 1968). People that have a conflict or contradiction 
between how they feel and their beliefs can be understood to have a degree of instability in 
their attitude towards something. This means that their attitude can be described as unstable 
as they may be inclined on the one hand to be influenced by their feelings or on the other 
hand by their thoughtful considerations or beliefs resulting in an attitude that is susceptible to 
change.  
 
Eagly and Chaiken (1998) explain that an attitude possesses strength when it involves 
thoughts, feelings and behaviour and when these elements are aligned. This means that when 
the attitude is challenged it is presumed that beliefs, feelings and thoughts about associated 
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behaviour are brought to mind. Such an attitude is understood to have intra-attitudinal 
strength because its internal structure is aligned. This alignment contributes to the properties 
of being resistant to change and the attitude being more enduring over time. This means that 
people who have attitudes with intra-attitudinal strength are presumed likely to have an 
increased ability to resist contrary persuasive messages or information and to more likely to 
quickly scrutinise and accept aligned messages or information. Another effect of this form of 
attitude strength is that information designed to alter an attitude that is merely emotive or 
largely designed to elicit thoughtful scrutiny can be expected to be less effective than 
information the appeals to emotions and feelings as well as prompting thoughtful 
consideration. Determining the nature of an attitude in terms of its basis in beliefs and extent 
of involvement of emotions and feelings is then important for the design of education or 
information campaigns. Effective education should ideally recognise emotions and feelings 
as well as beliefs to better design initiatives that recognise and appropriately engage with 
public attitudes.  
 
2.5 Alignment between attitude and worldviews 
 
Evidence of a link between attitudes towards biotechnology and the worldview items of 
spirituality, attitude towards nature and post-materialism was established by Cook, 
Fairweather, Satterfield and Hunt (2004). This was explained as a known form of attitude 
strength whereby general values are presumed responsible for attitudes that tend to resist 
change over time. Eagly and Chaiken (1998) describe this form of attitude strength as ‘inter-
attitudinal’ strength and explain that this occurs when an attitude is well connected to other 
attitudes or values. This link is considered to make the attitude resistant to change because 
pressure to change an attitude fails to result in a change of attitude because it is embedded in 
broader attitudes and values. This means that to institute a change the magnitude of an 
immediate benefit would have to be large in comparison to the resistance from other attitudes 
and values. Ultimately this means that whatever change that may occur is slow as non 
supporting values may tend to counter it.  
 
Cook, Fairweather, Satterfield and Hunt (2004) showed there were strong relationships 
between attitudes towards biotechnology and the worldview items of spirituality, attitude 
towards nature and post-materialism. They concluded that having been identified inter-
attitudinal strength as a factor in attitudes towards biotechnology that had implications for 
understanding public attitudes towards biotechnology in terms of the likelihood that these 
would change over time. Importantly, it was found that attitudes towards biotechnology are 
more resilient and resistant to change than has previously been presumed.  
 
2.6 Modelling attitudes towards biotechnology  
 
An objective of this research was to extend our understanding of public reactions to 
biotechnology. Towards this objective, intra-attitudinal and inter-attitudinal dimensions of 
attitude are examined. Specifically, investigation of the role of emotion and feelings as 
determinants of attitude will be examined as well as the relationship between general 
attitudes and values and attitude. In this report an investigation is undertaken to establish 
evidence of relationships between items. A test over time to investigate stability will be 
undertaken 12 months hence using another survey of the public. 
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Chapter 3 
Survey Design 
 
3.1 Introduction  
 
This chapter presents and explains the questionnaire used to measure public attitudes towards 
biotechnology. The questionnaire was designed to investigate relationships of interest 
identified in previous research (Cook, Fairweather, Satterfield & Hunt, 2004), as well as to 
enable investigation of the new measures and relationships proposed in this research.  
 
3.2 The questionnaire  
 
Questionnaire items were presented in an A4-size booklet with questions on facing pages. A 
copy of the questionnaire is provided in Appendix 1. A letter of introduction stating the 
purpose of the questionnaire, introducing the topics in the questionnaire and inviting 
voluntary participation was included with the booklet. The questionnaire contained 155 
separate items and met the requirements for ethical research by the Lincoln University Ethics 
Committee. Instructions were provided on the front on the questionnaire and a definition of 
biotechnology was provided as well as the use of the terms ‘genetic modification’, ‘genetic 
engineering’ and ‘genetically modified organisms’. It was explained that these terms referred 
to a particular aspect of biotechnology.  
 
The following sections explain the design and the question sets used in the questionnaire and 
are introduced in the order they were presented.  
 
3.2.1 Acceptability of biotechnology items  
 
Twelve examples of biotechnology were presented for an evaluation of acceptability. There 
were four environmental uses, four medical uses and four agricultural uses.  These examples 
were repeated from Cook, Fairweather, Satterfield & Hunt (2004) and were designed to 
provide an introduction to the questionnaire, and to provide the basis for measuring change 
over time.   
 
3.2.2 Examples of biotechnology 
 
The next section of the questionnaire presented three separate examples of biotechnology and 
asked similar questions about each one. Respectively attitudes were assessed towards the 
xenotransplantation example of using pig cells for the treatment of diabetes, the GM potato 
was a food or agriculture example and the use of bacteria to clean up toxic waste was an 
environmental example. Attitudes towards each example were measured using evaluations of 
acceptable, wrong, bad and safe and an explanation of each attitude was sought using 
measures of perceptions, feelings associated with the example and beliefs. Beliefs specific to 
each example were derived from a review of the Coyle, Maslin, Fairweather and Hunt (2003) 
focus group transcripts. Also, as an exploratory measure, respondents were asked to evaluate 
their reactions to biotechnology in terms of risks and benefits, their feelings and moral or 
ethical considerations. The same question sets were also used to assess attitudes towards 
biotechnology in general. This meant that comparison could be made between 
biotechnologies within the limits of the examples as well as comparison with the overall 
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attitude towards biotechnology. In assessing attitudes towards biotechnology a problem arises 
because overall attitudes to biotechnology do not necessarily apply to specific examples and 
conversely attitudes towards a specific example may not be the same as an overall attitude. 
The use of different examples from the areas of health, environment and food as well as an 
overall measure of biotechnology was intended to show any variation between the four and in 
a minor way address the problem of using either specific examples or a general measure.  
 
3.2.3 Worldview questions  
 
Measures of spiritual beliefs were the first set of worldview questions. Although spiritual 
beliefs were not as strong as other measures in relation to attitude it was interesting to find a 
relationship between these beliefs and attitude from the 2004/04 survey which prompted their 
inclusion in this study. Attitude towards nature was the second of the four question sets. The 
questions were derived from Cook, Fairweather, Satterfield & Hunt (2004) and represented a 
shorter version of the nature questions used in this earlier study. A third set of five questions 
measured attitudes towards technology and resource use. The set was used in Cook, 
Fairweather, Satterfield & Hunt (2004). A fourth set was designed to measure post-materialist 
values and used questions sourced from the extensive surveys undertaken by Inglehart 
(1990).  
 
3.2.4 Demographic information 
 
Five questions gathered demographic information about the survey respondents. The 
questions were designed to gather data sufficient for testing for representativeness of the 
survey sample against New Zealand census data. The question about religious beliefs 
departed more than the other questions from census questions by including ‘agnostic’, 
‘atheist’ and ‘spiritual but not religious’. Of note, this question did not ask for adherence to a 
particular denomination, but was a more general inquiry of the nature of religious beliefs.  
 
3.3 Pre-testing  
 
A draft of the questionnaire was tested on 13 volunteers. The time for completion was 
approximately 30 minutes and it was generally found to be easy to complete. Only minor 
adjustments were made to questionnaire items before producing the questionnaire presented 
in this report.  
 
3.4 Survey distribution  
 
A total of 2,000 questionnaires were distributed to randomly selected addresses in New 
Zealand. The addresses were provided from a national record of listed and unlisted telephone 
subscribers. The questionnaire was posted with a freepost return envelope on April 8th, 2005. 
To encourage further responses a second copy of the questionnaire was posted on June 6th 
2005 to those who had not replied.  
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3.5 Response rate 
 
Within six weeks of the second post out 657 questionnaires with usable responses were 
returned. In addition, 82 had been returned undelivered and 45 were returned either 
uncompleted or without a sufficient number of responses. The response rate for usable 
responses was calculated as the proportion of useable questionnaires (657) over the 1,918 
(2000 minus 82) that had received the questionnaire. The response rate for usable 
questionnaires was therefore 34.3 per cent. This is similar to the response rate for the 2003/04 
survey of 36.3 per cent. 
 
3.6 Representativeness of the sample 
 
Demographic information (sex, age, income, qualification and religious beliefs) from the 
questionnaire was coded to enable comparison with census data from the 2001 census of the 
New Zealand population and data from the 2003/04 survey. All data were limited to people 
over the age of 15. Frequencies per category and percentages per category are provided in 
Table 1. The table shows demographic measures from the 2005 survey, the 2003/04 survey 
and the 2001 census. 
 
As shown in Table 1 the survey results compared to the census results show that there were 
more females than males in the survey sample and there were more respondents in older age 
groups. There were also more people with higher incomes and more with higher 
qualifications in comparison with the census data. Comparison between the survey and 
census data found significant differences for gender, age, income and education (Chi sq. p > 
0.05). These differences are consistent with other surveys which often have more responses 
from older people and women. These people tend to have more time to answer a 
questionnaire. Also, it is not unlikely that people with higher levels of education tended to 
identify with the questionnaire. At the bottom of the table are the results of the measure of 
religious beliefs. As shown, while a good proportion of the sample had Christian beliefs and 
almost one third indicated they had spiritual beliefs but were not religious. While religion is 
measured in the census, these data were measured in a different way which prevents 
comparison with the sample.  
 
The finding that the sample was not representative of the New Zealand population can mean 
that the survey results do not necessarily apply with accuracy to the population. Empirical 
investigation of this issue following the 2003/04 survey led to the conclusion that the results 
gave more representation to those who positively assessed biotechnology as well as those 
who negatively assessed biotechnology. This suggests that the descriptive results do not 
necessarily reflect with accuracy the views of the population as a whole. Nevertheless, it has 
been found that this problem may not impact upon associations between responses to survey 
questions. In social research, surveys that do not accurately represent the population do not 
necessarily bias relationships between variables (Loon et al., 2003). In keeping with these 
investigations it can be expected that the 2005 results over represent those who are positive 
towards biotechnology as well as those who are negative towards biotechnology. 
Nevertheless, it can be assumed that explanations for reactions to biotechnology apply to the 
population.  
 
Table 1 also shows that in terms of responses to the age and income questions the sample was 
not divergent from the 2003/04 sample (Chi sq. p < 0.05). This suggests that, in terms of 
these demographics, similar people answered the 2005 survey as had answered the 2003/04 
survey. It can therefore be assumed that any differences between the results of the two 
 14
surveys are not because they had been administered to dissimilar samples of the population. 
Conversely, differences found in this survey compared to 2003/04 can be taken to indicate 
differences in public opinion.  
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Table 1 The sample compared to census data and the 2003/04 survey 
Item Sample 
frequency 
Sample 
% 
Population 
% 
2003/04 
survey % 
Gender (n = 646) 
Male 
Female 
 
290 
356 
 
44.9 
55.1 
 
48.6 
51.4 
 
48.0 
52.0 
Age (n = 688) 
15-24 Years 
25-34 Years 
35-44 Years 
45-54 Years 
55-64 Years 
65-Years and Over 
 
34 
77 
115 
124 
123 
168 
 
5.3 
12.0 
17.9 
19.3 
19.2 
26.2 
 
13.6 
14.1 
15.6 
13.1 
9.0 
12.0 
 
6.4 
12.1 
18.0 
19.0 
13.0 
29.7 
Income (n = 621) 
Less than $15000 
$15001 to $20000 
$20001 to $40000 
$40001 to $60000 
$60001 to $100000 
$100001 and above 
 
120 
93 
164 
117 
84 
43 
 
19.3 
15.0 
26.4 
18.8 
13.5 
6.9 
 
40.0 
10.0 
30.3 
14.3 
2.8 
2.6 
 
23.1 
11.0 
26.0 
16.5 
11.6 
5.0 
Education (n = 645) 
Primary school 
Secondary school 
qualifications 
Trade tech or similar  
Undergraduate 
Bachelors 
Postgraduate 
 
97 
 
155 
102 
110 
96 
85 
 
15.0 
 
24.0 
15.8 
17.1 
14.9 
13.2 
 
26.9 
 
39.2 
21.5 
0.08 
0.08 
0.04 
 
 
Religion (n = 622) 
Agnostic 
Christian 
Other  
Spiritual - not religious  
Atheist 
 
76 
268 
9 
202 
67 
 
12.2 
43.1 
0.1 
32.5 
10.8 
  
7.9 
54.6 
0.1 
24.4 
11.3 
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Chapter 4 
Results 
 
4.1 Introduction 
 
This chapter presents the results of statistical analyses of the survey data. The chapter begins 
by introducing the statistical methods that were employed in this analysis. The first results 
present the acceptability of the 12 examples of biotechnology and these results are compared 
with the results for the same measures taken in 2003/04. Results are then presented for the 
investigation of reactions to the three examples of biotechnology and reactions to 
biotechnology overall. Descriptive results are provided as well as results of the model for 
each example and the model for biotechnology. Next, descriptive results are provided for 
spirituality, nature, technology and post-materialism and a model of biotechnology is 
constructed using these worldview items. The chapter closes with results of tests for 
relationships between demographic measures and attitude towards biotechnology.  
 
4.2 Statistical methods  
 
A variety of statistical methods were employed in the analysis of the survey data. Results are 
provided with mean and standard deviation for interval or ratio data and frequency of 
occurrence provided for categorical data measured on either nominal or ordinal scales. Apart 
form the demographic measures all items were measured on fully labelled five-point scales. 
For acceptability the range was from (1) very unacceptable to (5) very acceptable and for the 
remainder the range was from (1) strongly disagree to (5) strongly agree. In addition, because 
some respondents did not reply to every question the number of responses to each item is 
included. 
 
Correlation was used to analyse relationships between interval or ratio data. For interpretation 
of correlation results an r-value less than0.3 was interpreted as weak, between 0.3 and 0.6 
was moderate and above 0.6 was judged to be strong.  
 
For the purpose of modelling, variables were formed by the summation of the responses to a 
number of questions that pertained to the same topic. Reliability analysis using Cronbach’s 
alpha was performed to test the validity of this procedure. Cronbach's Alpha is commonly 
used in the estimation of a common factor underlying the answers to a number of questions 
(Chen & Kraus, 2004). Values above 0.5 are considered acceptable as evidence of a common 
factor (Nunnally, 1967), while values above 0.7 are more definitive (Peterson, 1994). In this 
research, the variables with a Cronbach’s Alpha score above 0.6 were added to form one 
variable.  
 
Model analysis was performed using linear regression and all procedures were performed 
using SPSS version 12.  
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4.3 Statistical methods  
 
The acceptability of 12 examples of biotechnology were measured. The examples began with 
four environmental examples followed by four medical examples and then four agricultural 
examples. The examples had been selected from a range of 22 examples tested in the 2003/04 
survey. As shown in Table 2, the acceptability of the examples ranged from 68 per cent who 
had indicated the use of GM to grow a crop as an environmentally friendly fuel source was 
acceptable to 26 per cent who judged the raising of hormone levels in farm animals to be 
acceptable. Of interest, the use of GM received a relatively high percentage of acceptance for 
developing a virus to reduce fertility in possums and in making stronger pine trees. Seven 
examples, including use of aerial Bt sprays, cloning a kakapo, all four medical examples and 
the example of genetic screening for sheep breeding had acceptance percentages of about 40 
to 50 percent. The second to lowest percentage of acceptability was for genetically modifying 
an apple.  
 
Table 2 Acceptability of biotechnology examples 
 N Mean Std. Dev. 
Percentage 
Acceptable 
Mean 
2003/04 
Genetically modifying a crop to produce a 
low pollution fuel for cars 650 3.59 1.21 68.0 3.36* 
Developing a virus (genetically modified) that 
reduces fertility in possums 650 3.38 1.30 57.5 3.34* 
Use of aerial sprays made from soil bacterium 
(Bacillis thuringiensis) to control insect pests 
in urban areas 
652 2.94 1.17 38.7 3.04 
Cloning a kakapo to ensure the survival of the 
species 651 3.01 1.28 41.9 2.84* 
Using bacteria from a human being in throat 
lozenges to prevent serious infections 647 3.17 1.22 50.2 3.40* 
Inserting human genes into a cow to produce 
milk for the treatment of multiple sclerosis 650 3.03 1.31 44.8 3.08 
Preventing stomach cancer by modifying a 
person’s genetic code 650 3.11 1.28 44.3 3.11 
Using new cells (stem cells) from a 5 day old 
human embryo to treat an Alzheimer sufferer 647 3.34 1.26 52.9 3.25 
Using genetic screening to breed sheep that 
produce twins or triplets 649 3.08 1.19 40.8 3.10 
Raising hormone levels in farm animals to 
increase fertility 651 2.70 1.10 26.0 2.80 
Genetically modifying pine trees to produce 
stronger timber 651 3.42 1.15 59.8 3.28* 
Genetically modifying an apple to make it 
more nutritious 650 2.75 1.23 32.9 2.52* 
Note: * = significant difference between 2003/04 and 2005 (independent samples t test, p < 0.05).  
 
 
Also shown in Table 2 are mean scores for the answers to the same question when measured 
in 2003/04. In comparison with the 2005 survey there were significant differences in 
responses for six of the 12 examples between the two surveys (Independent samples t- test, p 
< 0.05). Of note, the four examples that involved GM were all more acceptable. In addition, 
the single cloning example using a kakapo is also shown to have become more acceptable. 
The use of bacteria in throat lozenges was judged less acceptable.  
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4.4 Treatment for diabetes 
 
Table 3 shows measures of the perceived risk of treating diabetes using cells derived from a 
pig. These results show that the respondents tended to disagree that unexpected outcomes 
could be controlled, though relatively few (23 per cent) agreed that it would result in 
irreversible harm. Almost 50 per cent considered the treatment unnatural and 24 per cent 
considered it unethical. Twenty six per cent of the respondents indicated they felt dread at the 
thought of the use of this treatment.  
 
Table 3 Treatment for diabetes – risk perception 
 N Mean Std. Dev. 
Agreement 
percentage 
I am confident that any unexpected outcomes from 
this biotechnology can be controlled 644 2.67 1.06 23.4 
This use of this biotechnology will result in 
irreversible harmful outcomes 648 2.89 .88 20.2 
This use of this biotechnology would be unethical 647 2.73 1.07 23.8 
This use of this biotechnology would be unnatural  646 3.27 1.15 49.4 
I feel dread at the thought of this use of 
biotechnology 649 2.68 1.17 25.6 
 
 
Regarding the beliefs associated with the treatment for diabetes, the results in Table 4 show 
only a small proportion (9 per cent) were unconcerned over compliance with regulations and 
rules governing use of the technology. However, almost 40 per cent found it unacceptable 
because of concern over virus and disease transference to humans. Of note, almost 70 per 
cent considered the treatment should be up to the individual diabetic, while most also 
considered the money would be best spent on prevention. Finally, almost one third indicated 
that scientists had too much say in the issue.  
 
Table 4 Treatment for diabetes – beliefs 
 N Mean Std. Dev. 
Agreement 
percentage 
There is no need to worry about people complying 
with the rules or regulations that govern the 
development and use of this biotechnology   
645 2.03 1.01 9.1 
This example is unacceptable as animal viruses and 
diseases could be transferred to humans 646 3.25 1.02 39.2 
The use of this biotechnology should be solely up to 
the individual diabetic  647 3.64 1.18 67.4 
Money should be spent on prevention rather than on 
developing this treatment  649 3.60 1.07 57.5 
In developing this biotechnology scientists have too 
much say in issues that impact on our lives 650 2.98 1.03 31.2 
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The results of how respondents explained the basis of their decision-making are shown in 
Table 5. As can be seen, most respondents indicated agreement that their decisions were 
based on the risks and benefits and most also indicated their reactions were based on how 
they felt about the example. A smaller, but still substantial proportion, indicated their 
reactions were based on moral or ethical considerations. 
 
In tests for associations between these three items it was evident that there was a link between 
the second item (reaction based on feelings) and the third item (ethical or moral 
considerations) (r = .29, n = 630, p < 0.001). There was no evidence of a similar association 
between the risks and benefit measure and each of the other two measures.  
 
Table 5 Treatment for diabetes – basis for reactions 
 N Mean Std. Dev. 
Agreement 
percentage 
My reactions to this biotechnology are based 
principally on my understanding of the risks and 
benefits  
632 3.63 .87 67.6 
My reactions to this biotechnology are based 
principally on how I feel about it 639 3.70 .88 71.4 
My reactions to this biotechnology are based 
principally on moral or ethical considerations 634 3.15 1.04 42.9 
 
 
Descriptive results for the measures of affective reactions are shown in Table 6. As shown, 
some respondents were unconcerned about the treatment. However, approximately half had 
indicated they were apprehensive or uneasy. Just over 35 per cent indicated worry and 40 per 
cent were nervous, with a smaller proportion indicating no anxiety. A substantial proportion 
found the example interesting, many were fascinated and few were indifferent.  
 
Table 6 Treatment for diabetes – affective reactions 
 N Mean Std. Dev. 
Agreement 
percentage 
I am unconcerned about this use of biotechnology  649 2.46 1.09 21.3 
I am apprehensive about this use of 
biotechnology   649 3.36 1.08 54.9 
This use of biotechnology makes me uneasy 651 3.24 1.11 48.2 
This use of biotechnology causes me to worry 650 3.01 1.07 36.5 
I am nervous at the thought of this use of 
biotechnology 647 3.07 1.08 40.2 
Thinking about this use of biotechnology causes me 
no anxiety 645 2.69 1.07 27.9 
I find this new use of biotechnology interesting  649 3.58 .95 69.2 
I am indifferent to the use of this biotechnology  646 2.26 .86 9.1 
I am fascinated by this new use of biotechnology 646 3.16 1.02 41.6 
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The results of the four overall assessment measures are shown in Table 7. Over 50 per cent 
indicated that the new treatment for diabetes was acceptable. However, just over 50 per cent 
found it wrong or bad and only 14 per cent considered it to be safe.  
 
 22
Table 7 Treatment for diabetes – overall assessments 
 N Mean Std. Dev. 
Agreement 
percentage 
Acceptable 609 3.28 1.13 54.0 
Wrong 581 3.35 1.13 52.3 
Bad 566 3.40 1.06 53.7 
Safe  573 2.72 .90 14.1 
 
 
4.4.1 Model of reactions to treatment for diabetes 
 
The components of the model of reactions to the new treatment for diabetes are shown in 
Table 8. As shown, each component was restricted to those who answered all the questions 
related to the new treatment. Also note that while the components resulted from summed 
items, they have been averaged and have a range of one to five.  
 
In general, the mean scores show an overall neutral response with a slightly more positive 
response for the overall reaction and a slightly more negative response for the affective 
component. All the Cronbach’s alpha scores were sufficient (greater than 0.6) indicating it 
was appropriate to sum the items to form each component. However, the lower score for the 
belief items shows they differed more than the sets of other items.  
 
Table 8 Treatment for diabetes - model components  
 N Mean Std. Dev. 
Cronbach’s 
Alpha 
Overall reaction 531 3.18 .91 0.90 
Affect 531 2.82 .74 0.89 
Risk perception 531 3.03 .85 0.87 
Beliefs 531 3.03 .91 0.64 
 
 
A view of the associations between components is shown in Table 9. The correlation values 
were generally high with evidence of stronger associations between the overall reaction, 
affect and risk perception. The belief component was also well aligned with the other 
components.  
 
Table 9 Treatment for diabetes – correlation table 
  Affect 
Risk 
perception Beliefs 
Overall 
reaction .79 .76 .62 
Affect  .77 .60 
Risk 
perception   .58 
 Note: All correlations significant (p < 0.01); N = 531 
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Table 10 Regression on overall reaction to new treatment for diabetes 
R2 = 0.71,  N = 531 
Variable         β        T        Sig T 
Affect .43 11.11 .000 
Risk perception .34 8.81 .000 
Beliefs .17 5.70 .000 
 
 
The results of the regression analysis are provided in Table 10. The 2R  value shows that the 
model provided a very good explanation of the overall reaction to the new treatment. 
Significant (p < 0.001) independent effects were found for all the three proposed 
determinants. These results show that respondents who have a positive reaction tend to have a 
positive affective reaction which is more salient than perceptions or beliefs. Less strong, but 
also substantial, are perceptions of the risks of this new treatment and also important are 
considerations of beliefs related to the use of the new treatment. In addition, and of further 
importance, while the regression analysis shows evidence of independent significance the 
correlation results suggest the components are intertwined. The relationships suggest, for 
example, that negative beliefs, affective concerns and negative perceptions arise together and 
this reaction is readily summarised by measures of whether the new treatment is acceptable, 
wrong, safe and bad.  
 
4.5 Genetically modified potatoes  
 
Results for the measures of the perceived risk of GM potatoes are shown in Table 11. These 
show that, in general, the respondents were not confident that unexpected outcomes could be 
controlled. However, only a small proportion agreed that the potato would result in 
irreversible harm. There was approximately 33 per cent who considered it unethical and more 
than 60 per cent indicated it was unnatural.  
 
Table 11 GM potatoes – risk perception 
 N Mean Std. Dev. 
Mean 
2003/4 
Agreement 
percentage 
I am confident that any unexpected 
outcomes from this biotechnology can be 
controlled 
637 2.36 1.07 2.48* 17.7 
This use of this biotechnology will result in 
irreversible harmful outcomes 635 3.08 .95 3.21* 27.9 
This use of this biotechnology would be 
unethical 636 3.00 1.10 3.08* 33.3 
This use of this biotechnology would be 
unnatural  637 3.55 1.11 3.38* 61.5 
I feel dread at the thought of this use of 
biotechnology 635 3.07 1.17 3.03* 38.7 
* = significant difference between 2003/04 and 2005 (independent samples t test, p < 0.05).  
  
 
 
There were differences between the measures taken in 2003/04 and 2005. The tests showed 
that the proportion feeling dread had increased and there was less confidence that unexpected 
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outcomes could be controlled. However, there was also less concern over irreversible 
outcomes and fewer respondents considered this biotechnology unethical and unnatural.  
 
The results for the measurement of beliefs are shown in Table 12. Few considered there was 
no need to worry about compliance with rules and regulations. Almost 70 per cent considered 
there was a risk of cross contamination though only 16 per cent agreed there was no need to 
worry about mutation. Almost 60 per cent indicated agreement that overseas consumers 
would not react adversely, and less than one quarter indicated the potatoes would be more 
acceptable due to better appearance and quality. Fifty four per cent considered that making 
these potatoes was about more making money than making better potatoes.  
 
Table 12 GM potatoes – beliefs 
 N Mean Std. Dev. 
Agreement 
percentage 
There is no need to worry about people complying 
with the rules or regulations that govern the 
development and use of this biotechnology 
635 2.00 .92 7.7 
There is a risk that these potatoes will result in the 
cross contamination of non-GM potatoes 635 3.80 .87 69.0 
There is no worry that these potatoes will mutate 
into something dangerous 635 2.49 1.00 15.6 
Overseas consumers will not react well to growing 
this potato in New Zealand 632 3.62 .97 57.4 
The better appearance and quality of these potatoes 
would make them more acceptable than other 
potatoes 
635 2.63 1.03 23.1 
The development of these potatoes is more about 
making money than making better potatoes 635 3.54 1.02 54.0 
 
 
Table 13 presents the results of the measurement of three types of decision process as they 
refer to the example of the GM potato. As shown, most respondents indicated their decision 
was principally based on risks and benefits while more than 70 per cent indicated their 
decision was predominantly based on how they felt about it. Less than one half indicated their 
reaction was based on moral or ethical considerations.  
 
Table 13 GM potatoes – basis for reactions 
 N Mean Std. Dev. 
Agreement 
percentage 
My reactions to this biotechnology are based 
principally on my understanding of the risks and 
benefits  
621 3.63 .85 63.8 
My reactions to this biotechnology are based 
principally on how I feel about it 631 3.74 .87 73.1 
My reactions to this biotechnology are based 
principally on moral or ethical considerations       621 3.16 1.07 42.4 
 
 
Correlation was used to explore relationships between the measures and found a moderate 
association between the affective and moral/ethical basis for reaction (r = .42, n = 620, p < 
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0.001). There was a weak association between measures of reactions involving morals or 
ethics and risks and benefits (r = .16, n = 616, p < 0.001).  
 
Descriptive results for the measures of affective reactions are shown in Table 14. As shown, 
only about one in five respondents were unconcerned about the GM potato. More than half 
were apprehensive, uneasy or nervous, though less than half indicated it was a worry or made 
them nervous. Just over 20 per cent indicated no anxiety. Of note, over one half found it 
interesting and few were indifferent. More than 30 per cent were fascinated with the GM 
potato.  
 
Table 14 GM potatoes – affective reactions 
 N Mean Std. Dev. 
Agreement 
percentage 
I am unconcerned about this use of biotechnology  649 2.41 1.09 20.2 
I am apprehensive about this use of biotechnology   649 3.41 1.08 56.5 
This use of biotechnology makes me uneasy 651 3.34 1.09 52.8 
This use of biotechnology causes me to worry 650 3.13 1.09 41.6 
I am nervous at the thought of this use of 
biotechnology 647 3.20 1.10 46.4 
Thinking about this use of biotechnology causes me 
no anxiety 645 2.53 1.03 21.6 
I find this new use of biotechnology interesting  649 3.30 1.02 53.9 
I am indifferent to the use of this biotechnology  646 2.26 .85 8.6 
I am fascinated by this new use of biotechnology 646 2.89 1.06 31.0 
 
 
The results of the four overall assessment measures are shown in Table 15. As shown, almost 
30 per cent found that the GM potato was acceptable and there was no significant difference 
in acceptability to 2003/04. Approximately one third found the example wrong or bad and 
only 11 per cent judged it to be safe.  
 
Table 15 GM potatoes – overall assessments 
 N Mean Std. Dev. 
Agreement 
percentage 
Mean 
2003/04 
Acceptable 609 2.64 1.16 29.2 2.54 
Wrong 581 2.81 1.19 34.3  
Bad 566 2.87 1.13 32.5  
Safe  573 2.42 .97 11.3  
 
 
4.5.1 Model of reactions to GM potatoes 
 
The components of the model of reactions to GM potatoes are shown in Table 16. In general 
the mean scores show an overall neutral to negative response with a more negative response 
for beliefs. All the Cronbach’s alpha scores were acceptable (greater than 0.7).   
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Table 16 GM potato - model components  
 N Mean Std. Dev. 
Cronbach’s 
Alpha 
Overall reaction 540 2.68 .98 0.91 
Affect 540 2.69 .76 0.89 
Risk perception 540 2.73 .89 0.89 
Beliefs 540 2.35 .64 0.79 
 
 
The correlation values presented in Table 17 show associations between the model 
components. The correlation values were high between components indicating strong 
association between the components.  
 
Table 17 GM potato – correlation table 
  Affect 
Risk 
perception Beliefs 
Overall 
reaction .82 .83 .76 
Affect  .82 .72 
Risk 
perception   .72 
 Note: All correlations significant (p < 0.01); N = 540 
 
 
The results of the regression analysis are provided in Table 18. The 2R  value shows that the 
model provided a very good explanation of the overall reaction to the GM potato. Significant 
(p < 0.001) independent effects were found for all the three proposed determinants. These 
results show that respondents who have a positive reaction tend to have a positive perception 
of risk which is more salient than affect and beliefs. Less strong, but also substantial, are 
affective reactions and also important are beliefs related to the development and use of the 
GM potato. In addition, while the regression analysis shows evidence of independence for the 
variables the correlation results suggest the components are strongly associated. Unlike the 
model of reactions to the new diabetes treatment perceptions were stronger than affect.  
 
Table 18 Regression on overall reaction to GM potato 
R2 = 0.77,  N = 540 
Variable         β       T       Sig T 
Affect .32 8.22 .000 
Risk perception .36 9.30 .000 
Beliefs .26 8.51 .000 
 
 
4.6 Cleaning toxins from the soil 
 
Table 19 shows measures of the perceived risk of using a GM bacterium to clean toxins from 
the soil. Less than one-quarter of the respondents were confident that any unexpected 
outcomes could be controlled. Approximately 20 per cent judged it would result in 
irreversible outcomes and a similar percentage considered it unethical. More than one third 
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considered it unnatural, though somewhat less felt dread when considering this 
biotechnology.  
In terms of differences between the measures taken in 2003/04 and 2005 fewer now agreed 
that this example would result in irreversible harmful outcomes.  
 
Table 19 Cleaning toxins from the soil– risk perception 
 N Mean Std. Dev. 
Agreement 
percentage 
Mean 
2003/04 
I am confident that any unexpected 
outcomes from this biotechnology can be 
controlled 
639 2.59 1.05 23.3 2.63 
This use of this biotechnology will result in 
irreversible harmful outcomes 636 2.94 .83 20.8 3.11* 
This use of this biotechnology would be 
unethical 637 2.66 .97 19.3 3.09 
This use of this biotechnology would be 
unnatural  636 3.07 1.05 39.0 2.54 
I feel dread at the thought of this use of 
biotechnology 639 2.68 1.03 22.4 2.63 
* = significant difference between 2003/04 and 2005 (independent samples t test, p < 0.05).  
 
 
The belief results show a good deal of concern over compliance with regulations and rules 
governing use of the technology. Nearly 70 per cent considered it a worry that that the 
bacteria could not be removed from the soil. In comparison, mutation was not considered a 
serious a problem. More than 25 per cent considered the DDE problem serious enough to 
warrant the use of this biotechnology. Almost half agreed that overseas consumers would be 
concerned and about one quarter considered they would be personally affected.  
 
The results of measuring the basis for reactions to this biotechnology are shown in Table 21. 
Many respondents indicated agreement with the statements representing reactions based on a 
risk benefit assessment as well as how they felt about it. A smaller proportion agreed that 
reactions to this biotechnology are based principally on moral or ethical considerations. In a 
similar result to the other tests it was found that decisions based on feelings were related to 
decisions of an ethical or moral basis (r = .38, n = 632, p < 0.001).  
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Table 20 Cleaning toxins from the soil – beliefs 
 N Mean Std. Dev. 
Agreement 
percentage 
There is no need to worry about people complying 
with the rules or regulations that govern the 
development and use of this biotechnology   
639 2.09 .91 6.9 
It is a worry that once the bacterium is released it 
cannot be removed from the soil 638 3.77 .87 69.0 
There is little possibility that the bacteria will mutate 
or do something other than intended  637 2.66 .97 17.7 
The DDE problem is serious enough to warrant the 
release of this bacterium  636 2.96 .85 25.9 
Overseas consumers will not react well to the use of 
genetically modified bacterium in New Zealand             636 3.40 .91 47.2 
This use of genetically modified bacterium is 
unlikely to affect me personally 634 2.79 .96 26.0 
 
 
Table 21 Cleaning toxins from the soil – basis for reactions 
 N Mean Std. Dev. 
Agreement 
percentage 
My reactions to this biotechnology are based 
principally on my understanding of the risks and 
benefits  
624 3.55 .84 61.9 
My reactions to this biotechnology are based 
principally on how I feel about it 638 3.68 .83 73.4 
My reactions to this biotechnology are based 
principally on moral or ethical considerations       624 3.03 1.05 37.7 
 
 
Descriptive results for the measures of affective reactions are shown in Table 22. As shown, a 
small proportion of respondents were unconcerned and more than one half were 
apprehensive.  Similar proportions were uneasy, nervous and worried. Less than one-quarter 
found it interesting and few indicated indifference. Just over one third found the example 
fascinating.  
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Table 22 Cleaning toxins from the soil – affective reactions 
 N Mean Std. Dev. 
Agreement 
percentage 
I am unconcerned about this use of biotechnology  634 2.50 1.01 20.7 
I am apprehensive about this use of biotechnology   635 3.31 .99 52.1 
This use of biotechnology makes me uneasy 633 3.22 1.00 37.1 
This use of biotechnology causes me to worry 632 2.99 .99 34.4 
I am nervous at the thought of this use of 
biotechnology 631 3.11 1.00 41.2 
Thinking about this use of biotechnology causes me 
no anxiety 631 2.61 .96 20.6 
I find this new use of biotechnology interesting  631 3.43 .94 58.6 
I am indifferent to the use of this biotechnology  629 2.39 .81 9.3 
I am fascinated by this new use of biotechnology 630 3.03 .99 34.0 
 
 
The results of the four overall assessment measures are shown in Table 23. As shown, while 
over 40 per cent found this biotechnology acceptable a similar proportion judged it to be 
wrong and bad. Less than 10 per cent found it to be safe. Compared to 2003/04 this 
biotechnology was less acceptable.  
 
Table 23 Cleaning toxins from the soil – overall assessments 
 N Mean Std. Dev. 
Agreement 
percentage 
Mean 
2003/04 
Acceptable 613 3.08 1.04 40.8 3.33* 
Wrong 577 3.15 1.00 40.7  
Bad 576 3.12 .95 37.3  
Safe  573 2.60 .84 9.1  
 
 
4.6.1 Model of reactions to removing toxins from the soil  
 
The components of the model of reactions to the use of GM bacteria to clean toxins from the 
soil are shown in Table 24. The mean scores show an overall neutral response, with a slightly 
more positive response for perceptions of risk. The low alpha score for the belief items 
suggests they differ more than the sets of other items.  
 
Table 24 Cleaning toxins from the soil - model components  
 N Mean Std. Dev. 
Cronbach’s 
Alpha 
Overall reaction 555 2.97 .84 .90 
Affect 555 2.81 .69 .88 
Risk perception 555 3.05 .80 .87 
Beliefs 555 2.55 .57 .69 
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Correlation values representing associations between components are shown in Table 25. The 
values were generally high with strong associations shown between all components.  
 
Table 25 Cleaning toxins from the soil – correlation table 
  Affect 
Risk 
perception Beliefs 
Overall 
reaction .78 .79 .69 
Affect  .79 .71 
Risk 
perception   .69 
 Note: All correlations significant (p < 0.01) 
 
 
The results of the regression analysis are provided in Table 26. The 2R  value shows that the 
model provided a very good explanation. Significant (p <0.001) independent effects were 
found for all the three proposed determinants. Risk perception and affect were the most 
important factors in explaining the overall reaction. While of less importance beliefs also 
made a significant independent contribution.   
 
Table 26 Regression on overall reaction to cleaning toxins from the soil  
R2 = 0.71,  N = 531 
Variable           β            T Sig T 
Affect .34 8.49 .000 
Risk perception .40 10.27 .000 
Beliefs .17 5.06 .000 
 
 
4.7 Biotechnology as a whole  
 
Table 26 shows measures of the perceived risk of biotechnology. The results show that less 
than 20 per cent of respondents were confident that any unexpected outcomes from 
biotechnology could be controlled. Approximately 30 per cent judged the use of 
biotechnology would result in irreversible outcomes and a similar but lower percentage 
considered it unethical. Almost one half considered it was unnatural and just under one-
quarter felt dread when considering biotechnology.  
 
In terms of differences between the measures taken in 2003/04 and 2005, there are two 
significant differences among the five comparisons. There were more respondents who were 
confident unexpected outcomes could be controlled and fewer considered biotechnology 
would result in irreversible harmful outcomes.  
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Table 27 Biotechnology – risk perception 
 N Mean Std. Dev. 
Agreement 
percentage 
Mean 
2003/04 
I am confident that any unexpected 
outcomes from biotechnology can be 
controlled 
641 2.41 1.02 18.4 2.60* 
The use of  biotechnology will result in 
irreversible harmful outcomes 640 3.10 .89 29.2 3.23* 
The use of biotechnology is unethical 639 2.80 1.01 23.5 2.89 
The use of biotechnology is unethical is 
unnatural  642 3.24 1.06 48.9 3.16 
I feel dread at the thought of 
biotechnology 638 2.75 1.05 24.6 2.78 
 
 
Regarding the belief results shown in Table 28, few considered there was no need to worry 
about compliance with regulations and rules governing the use of biotechnology. However, 
just over 20 per cent agreed that biotechnology simply harnesses and uses natural processes. 
Nearly 80 per cent considered biotechnology could create more problems. Extensive public 
consultation was favoured by more than two thirds and almost half agreed that scientists were 
more interested in technical solutions than social acceptance. Less than one third of the 
respondents judged that biotechnology scientists have too much say in issues that impact on 
our lives.  
 
Table 28 Biotechnology – beliefs 
 N Mean Std. Dev. 
Agreement 
percentage 
Mean 
2003/04 
There is no need to worry about people 
complying with the rules or regulations 
that govern the development and use of 
biotechnology   
640 2.05 .90 6.7 
 
Biotechnology simply harnesses and uses 
natural processes 636 2.75 .97 22.6 2.74 
Biotechnology will improve the quality 
of life for all New Zealanders 637 2.85 .95 25.0 2.91 
Biotechnology may solve a problem but it 
can also create more problems 643 3.92 .80 77.6 3.97 
The use of biotechnology should only be 
considered after extensive public 
consultation 
638 3.79 1.03 68.5 
 
Biotechnology scientists are more 
interested in technical solutions than 
social acceptance 
639 3.41 .89 47.3 
 
Biotechnology scientists have too much 
say in issues that impact on our lives 637 3.10 .94 30.6 
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The results of measuring the type of decision process used by respondents are shown in Table 
29. Like the responses to these questions for the three biotechnology examples, many 
respondents indicated agreement with the statements representing a risk benefit assessment 
and how they felt about it. A smaller proportion agreed that reactions to this biotechnology 
are based principally on moral or ethical considerations. Between these measures it was 
found that reactions based on feelings were related to reactions of an ethical or moral basis (r 
= .37, n = 624, p < 0.001). In addition, there was evidence of weak associations (significant r 
values of approximately .10) between these measures and assessment by understanding the 
risks and benefits. 
 
Table 29 Biotechnology – basis for reactions 
 N Mean Std. Dev. 
Agreement 
percentage 
My reactions to this biotechnology are based 
principally on my understanding of the risks and 
benefits  
628 3.66 .83 67.7 
My reactions to this biotechnology are based 
principally on how I feel about it 634 3.69 .87 73.3 
My reactions to this biotechnology are based 
principally on moral or ethical considerations       625 3.09 1.06 40.5 
 
 
Descriptive results for the measures of affective reactions to biotechnology are shown in 
Table 30. Few respondents were unconcerned and more than one half were apprehensive. A 
similar though smaller proportion indicated they were uneasy, nervous, or had cause to 
worry. Just over twenty per cent indicated no anxiety and few were indifferent. More than 
one third found biotechnology fascinating.  
 
Table 30 Biotechnology – affective reactions 
 N Mean Std. Dev. 
Agreement 
percentage 
I am unconcerned about this use of biotechnology  640 2.31 .99 16.6 
I am apprehensive about this use of biotechnology   637 3.32 1.02 52.4 
This use of biotechnology makes me uneasy 640 3.25 1.03 39.2 
This use of biotechnology causes me to worry 637 3.02 1.02 36.7 
I am nervous at the thought of this use of 
biotechnology 636 3.08 1.04 41.0 
Thinking about this use of biotechnology causes me 
no anxiety 636 2.55 .97 20.9 
I find this new use of biotechnology interesting  638 3.51 .92 63.8 
I am indifferent to the use of this biotechnology  636 2.32 .81 8.2 
I am fascinated by this new use of biotechnology 635 3.09 1.01 36.9 
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Table 31 Biotechnology– overall assessments 
 N Mean Std. Dev. 
Agreement 
percentage 
Mean 
2003/04 
Acceptable 610 3.19 .98 43.6 3.26 
Wrong 579 2.74 1.04 47.7  
Bad 568 2.74 1.01 44.1  
Safe  579 2.55 .88 10.0  
 
 
The overall assessment results are shown in Table 31. As shown, a comparatively small 
proportion of respondents found that biotechnology was safe but a noticeably larger 
proportion found it was acceptable. Less than 50 per cent considered biotechnology to be 
wrong or bad. 
 
4.7.1 Model of reactions to biotechnology  
 
The components of the model of reactions to biotechnology are shown in Table 32. The mean 
scores show a slightly negative response with beliefs being more negative than the other 
components. The overall reaction mean was neutral. Similar to the previous models of 
examples of biotechnology, the Cronbach’s alpha scores were high. In addition, as shown in 
Table 33, there was evidence of strong links between all the model components.  
 
Table 32 Biotechnology - model components  
 N Mean Std. Dev. 
Cronbach’s 
Alpha 
Overall reaction 610 3.19 .98 .89 
Affect 579 3.26 1.04 .87 
Risk perception 568 3.26 1.01 .88 
Beliefs 579 2.55 .88 .77 
 
 
Table 33 Biotechnology – correlation table 
  Affect 
Risk 
perception Beliefs 
Overall 
reaction .78 .85 .77 
Affect  .82 .79 
Risk 
perception   .79 
 Note: All correlations significant (p < 0.01) 
 
 
The results of the regression analysis for the model of reactions to biotechnology are shown 
in Table 34. The 2R  value shows that the model provided a very good explanation. 
Significant (p < 0.001) independent effects were found for all the three proposed 
determinants. Risk perception was clearly the most important factor in explaining the overall 
reaction. Unlike the models of the three examples, affect made less of a contribution to 
explaining the overall reaction with beliefs making a stronger contribution. 
 
 34
Table 34 Regression on overall reaction to biotechnology  
R2 = 0.76,  N = 540 
Variable             β            T Sig T 
Affect .16 4.02 .000 
Risk perception .55 13.37 .000 
Beliefs .21 5.55 .000 
 
 
4.8 Spirituality  
 
The results of the enquiry into spiritual beliefs are shown in Table 35. Over one half of the 
respondents agreed that they often thought about the meaning of life and almost one half 
believed in a personal God. The statement that received the most agreement was ‘I believe 
that people have a soul’, but there was somewhat less agreement with a personal belief in life 
after death. Most respondents agreed that nature has spiritual qualities, but relatively few 
believed the land was their spiritual ancestor and most believed that people had a duty to look 
after God’s creation. Of note, in terms of differences with the 2003/04 responses, the 
respondents agreed less with the view that there was a personal god and that there was life 
after death.  
 
Table 35 Spirituality  
 N Mean Std. Dev. 
Agreement 
percentage 
Mean 
2003/04 
 I often think about the meaning of life 637 3.43 1.058 56.5 3.42 
 I believe there is a personal God 638 3.35 1.191 49.5 3.07* 
 I believe that people have a soul 635 3.77 1.028 68.8 3.73 
 I believe in life after death 636 3.34 1.219 45.4 3.19* 
 Nature has spiritual qualities 640 3.64 .999 63.0  
 I believe the land is my spiritual ancestor 638 2.68 1.063 20.2  
 I believe we are responsible for looking after 
God’s creation 639 3.73 1.073 65.4 
 
* = significant difference between 2003/04 and 2005 (independent samples t test, p < 0.05).  
 
 
4.9 Beliefs about nature  
 
The results of the enquiries into beliefs about nature are shown in Table 36. In summary, a 
large proportion of the respondents agreed that interfering with nature would result in 
unpredictable consequences. Similarly, though not with the same level of agreement, just 
over one half agreed that descendants would pay for interference. Almost one half of the 
respondents agreed that it is wrong to play God with living things. Five questions dealt with 
different, but complimentary dimensions of nature. Similar proportions responded with 
agreement to the statements ‘Nature knows best’ ‘Nature is morally good’, ‘Nature is pure 
and wild’ and ‘Nature is dynamic’ The view that nature is dynamic received noticeably more 
agreement than the previous three items. Approximately one half agreed that nature exists in 
a state of ecological harmony and most agreed that nature was fragile. There was no change 
in the beliefs about nature when compared to the 2003/04 results.  
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Table 36 Beliefs about nature  
 N Mean Std. Dev. 
Agreement 
percentage 
Mean 
2003/04 
When we interfere with nature the 
consequences are unpredictable 647 4.00 .80 80.8 3.93 
If we interfere with nature our descendants 
will pay for it 644 3.60 .95 55.9 3.57 
It is wrong to play God with living things 645 3.29 1.10 44.0 3.34 
Nature knows best 644 3.34 .96 45.7 3.44 
Nature is morally good 637 3.21 .97 41.0 3.28 
Nature is pure and wild 638 3.43 .88 49.2 3.48 
Nature is dynamic 636 3.87 .72 74.1 3.90 
Nature exists in a state of ecological harmony 639 3.45 .91 52.3 3.47 
Nature is essentially very fragile 643 3.79 .95 70.1  
 
 
4.10 Technological worldview 
 
The results of the measurement of items related to technology and resource use are shown in 
Table 37. Approximately 35 per cent of the respondents identified with the view that a 
technological society could eliminate poverty and a similar proportion considered that it 
would mean social goals could be realised. Alternatively, more agreed (64 per cent) that a 
simpler lifestyle was the best way of conserving energy and resources and a higher 
percentage (70 per cent) agreed that wealthier nations should consume less and limit their use 
of resources. A smaller proportion (40 per cent) agreed that groups opposing materialistic 
values deserve support. There were no significant differences between the responses and 
those measured in 2003/04. 
 
Table 37 Technology 
 N Mean Std. Dev. 
Agreement 
percentage 
Mean 
2003/04 
A technological society has the best chance of 
eliminating poverty 648 3.07 1.07 34.7 3.15 
Advances in technology mean that the goals of 
society can be realised 648 3.17 .90 38.7 3.21 
Living a simpler lifestyle is the best way to 
conserve energy and resources 649 3.61 .89 63.8 3.62 
Wealthy nations should consume less and limit 
their use of resources 646 3.79 .88 70.3 3.70 
Groups that oppose the emphasis on 
materialistic values deserve support 645 3.27 .92 39.8 3.28 
 
 
4.11 Post-materialist values 
 
The results of the measures of post-materialist values are shown in Table 38. Most 
respondents (76 per cent) agreed that people should have more say in government and almost 
all (93 per cent) considered it important to maintain order and have freedom of speech (95 per 
cent). Just over half (53 per cent) considered fighting rising prices a priority and fewer (36 
per cent) gave emphasis to a high rate of growth. Relatively few (26 per cent) considered a 
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defence force important. Many agreed in making towns and cities more beautiful (62 per 
cent) and almost all considered a stable economy important (94 per cent). Just under half 
considered crime the biggest social problem and many agreed (76 per cent) it was an 
imperative to encourage a friendlier, less impersonal society. Many (60 per cent) also agreed 
that in the need for a society where ideas count more than money.  
 
Table 38 Post-materialist values 
 N Mean Std. Dev. 
Agreement 
percentage 
People should have more say in the decisions of 
government 647 3.93 .81 76.0 
It is important to maintain order in the nation 650 4.17 .58 92.6 
Fighting rising prices should be a priority of 
government 645 3.56 .85 52.9 
It is important to protect freedom of speech 651 4.31 .59 94.9 
Less emphasis should be given to maintaining a high 
rate of economic growth 645 3.09 .94 36.0 
A strong defence force is not important for New 
Zealand 648 2.72 1.04 25.8 
More effort should be given to making our cities and 
countryside more beautiful 647 3.65 .80 62.1 
It is important to maintain a stable economy 650 4.13 .54 94.0 
Crime is New Zealand’s biggest social problem 647 3.36 1.06 49.8 
Efforts should be made to encourage a friendlier, less 
impersonal society 648 3.84 .66 76.1 
We need to develop a society where ideas count more 
than money 647 3.69 .77 60.1 
 
 
4.12 Model of worldviews 
 
The components of the model of worldview items and reaction to biotechnology are shown in 
Table 39. The mean scores show that most people were neutral to positive in terms of 
spirituality, beliefs about nature, technology and post-materialism. Similar to the previous 
models of examples of biotechnology the Cronbach’s alpha scores were high except for post- 
materialism. For post-materialism an adequate score was achieved only when three of its 
eleven measures were omitted. In addition, the measure of ‘I believe the land is my spiritual 
ancestor’ was excluded in the formation of the spirituality component because it was not 
conceptually aligned with the other measures of spirituality.  
 
As shown in Table 40, there were moderate and some somewhat weaker associations between 
model components when compared to the earlier results. There was evidence of strong links 
were between the reaction to biotechnology and nature as well as technology, while 
spirituality and post-materialism had weaker links with the overall reaction.  
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Table 39 Worldview model components 
 N Mean Std. Dev. 
Cronbach’s 
Alpha 
Overall reaction to biotechnology  526 3.08 .84 .89 
Spirituality  526 3.50 .81 .84 1 
Nature  526 3.52 .61 .84 
Technology  526 3.28 .64 .72 
Post-materialism  526 3.79 .35 .64 2 
Note: 1 - ‘I believe the land is my spiritual ancestor’ was excluded.  2 - ‘A strong defence force is not 
important for New Zealand’, ‘Less emphasis should be given to maintaining a high rate of economic 
growth’ and ‘Crime is New Zealand’s biggest social problem’ were excluded. 
 
 
Table 40 Model of worldview – correlation table 
 Spirituality Nature 
 
Technology 
Post-
materialism 
Overall 
reaction -.26 -.55 -.49 -.28 
Spirituality  .35 .21 .24 
Nature   .48 .39 
Technology    .36 
 Note: All correlations significant (p < 0.01) 
 
 
The results of the regression onto reactions towards biotechnology are shown in Table 41. 
The 2R  value was of moderate strength indicating a reasonable explanation of the reactions is 
provided. The negative signs show that an increase in adherence to a world view item is 
related to a decrease in positive reactions towards biotechnology. In order of strength, nature 
and technology made significant independent contributions to explaining reactions towards 
biotechnology. Despite being found to be related to the overall reaction in the correlation 
results spirituality and post-materialism did not make independent contributions in the 
regression analysis. These two components each have associations with reactions to 
biotechnology, but in combination with nature and technology their effects are insignificant.  
 
Table 41 Regression of worldview items onto reactions to biotechnology   
R2 = 0.38,  N = 526 
Variable            β            T Sig T 
Spirituality  -.06 -1.57 .117 
Nature  -.39 -9.17 .000 
Technology  -.29 -7.17 .000 
Post-materialism  -.02 -.41 .683 
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4.13 Demographics and biotechnology  
 
To summarise the descriptive results shown in Table 42, approximately 45 per cent of the 
respondents were male and 55 per cent were female (N = 646). Most respondents (26 per 
cent) earned between $20,000 and $40,000 and almost 20 per cent earned less than $15,000. 
A good deal of the respondents had higher qualifications than would be found in the 
population and, while Christianity was common, many respondents had spiritual but not 
religious beliefs. Also, but not shown in the table, the average age of respondents was 52 
(Range 16 to 89, std. dev. 16.8, N = 641). 
 
Tests were undertaken to investigate differences between respondent demographic 
information and reactions to biotechnology. As shown in Table 42, there were differences 
between males and females with males having, in general, a more positive reaction than 
females. Those in higher income groups and those with a postgraduate qualification also had 
a more positive reaction. Atheists were more positive than Christians and those with spiritual 
beliefs. In addition, there was evidence of a weak relationship between age and reaction to 
biotechnology (N = 553, r = -.16, p < 0.001) showing that older respondents tended to be 
more averse towards biotechnology.  
 
Table 42 Demographic variables and reaction to biotechnology 
Item  Sample 
frequency 
Attitude 
mean 
Means with 
significant 
differences  
(t-tests,  
p < 0.05) 
Gender (n = 646) 
Male (1) 
Female (2)
 
253 
300 
 
3.20 
2.93 
 
1-2 
Income (n = 621) 
Less than $15000 (1) 
$15001 to $20000 (2) 
$20001 to $40000 (3) 
$40001 to $60000(4) 
$60001 to $100000 (5) 
$100001 and above (6)
 
100 
74 
137 
104 
78 
40 
 
3.00 
2.83 
2.97 
3.06 
3.33 
3.52 
 
1-5, 1-6, 2-5, 
2-6, 3-5, 3-6, 
4-6,  
Education (n = 645) 
Primary school (1) 
Secondary - no qualifications (2) 
Secondary  - with qualifications (3) 
Trade tech or similar(4) 
Undergraduate(5) 
Bachelors(6) 
Postgraduate (7) 
 
5 
60 
130 
90 
92 
93 
80 
 
3.20 
2.90 
2.94 
3.07 
3.07 
3.08 
3.32 
 
2-7, 3-7, 4-7,  
Religion (n = 622) 
Agnostic (1) 
Christian (2) 
Other (3) 
Spiritual - not religious (4) 
Atheist (5)
 
70 
220 
7 
170 
61 
 
3.16 
3.01 
3.17 
3.00 
3.33 
 
2-5, 4-5,  
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Chapter 5 
Discussion and Conclusion 
 
5.1 Introduction 
 
The overall aim of this research was to further extend upon research conducted in New 
Zealand and further extend understandings of reactions to biotechnology. More specifically 
the aims were to investigate change over time in public reactions as well as measuring 
emotional reactions.  
 
In meeting its aims and objectives the research has identified the following.  
 
• Differences in responses to a range of examples of biotechnology tested in both 
2003/04 and 2005.  
 
• Reactions to biotechnology, the treatment of diabetes using cells from a pig, the GM 
potato and use of GM bacteria to ameliorate the detrimental effects of DDT.  
 
• The role and relative importance of affective responses or feelings towards 
biotechnology and examples of biotechnology.  
 
• The relationship between worldviews and reactions to biotechnology.  
 
This chapter presents and discusses the main findings of this research. First, issues of 
representativeness are discussed. The main findings are then reviewed and discussed 
beginning with consideration of the acceptability of examples and change over time with 
emphasis given to change in the acceptability of GM examples. Findings for three examples 
and reactions to biotechnology overall are then examined in more depth. Attention is then 
given to the worldview items and their relationship to biotechnology. The findings are drawn 
on further in the discussion of implications. Particular attention is given to the role of feelings 
in reactions to biotechnology and new information on the role of worldview items. General 
policy implications are provided before the conclusion.  
 
5.2 Representativeness  
 
Tests for representativeness of the sample found evidence of response bias. Compared to 
census data more females had responded, there was also more older respondents and more 
respondents with higher levels of income and higher levels of education. While not 
uncommon for survey research, these results raise the possibility that some people with 
certain demographic characteristics are not well represented. It is also possible that those with 
stronger views for or against biotechnology were overrepresented. Given these considerations 
it is expected that New Zealanders hold somewhat less extreme views than those presented in 
this report. However, the finding of differences with census data does not necessarily affect 
the study of how people react to biotechnology.  
 
A clearer and more encouraging finding was that the survey sample was not divergent from 
the 2003/04 sample. This was shown in two of the tests using demographic variables and in 
tests using spiritual beliefs, beliefs about nature and beliefs about technology. Of importance 
this indicates that differences between 2003/04 and 2005 are more clearly the result of 
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changes in public views and unlikely to be associated with responses from people of different 
backgrounds.  
 
5.3 Acceptability of examples and change over time  
 
Twelve examples of biotechnology were used to investigate acceptability and change in 
acceptability over time. Each example appeared to have been assessed on its own merits with 
different levels of acceptance for each example. For example, while it could be presumed that 
some people would object to GM, the use of GM to grow a fuel source was the most 
acceptable example and the GM apple was one of the least acceptable. Also of relatively high 
acceptability was the GM virus to reduce fertility in possums and GM pine trees. The low 
level of acceptability for the GM apple may suggest a particular aversion to the use of GM in 
food products, which was not a factor in the other examples. Also of note, the medical 
examples had similar levels of acceptability. At over 40 per cent these levels could be 
regarded as high for potentially controversial medical interventions involving GM and stem 
cell research. Given these findings, it would seem that where human welfare is immediately 
threatened then radical interventions are deemed more acceptable.  
 
Of particular interest were the results showing change in the acceptability of biotechnology 
examples over time. Six of the 12 examples were found to have significantly different levels 
of acceptability in 2005 when compared to 2003/04. Apart from the use of bacteria from a 
human being in throat lozenges, all the examples had become more acceptable. Of these, four 
involved GM and one involved cloning.  
 
To examine the responses to these GM examples more closely, percentages per response 
category are shown in Table 43 (page 39). As shown, the differences between each of the 
four examples over time were not the same. The percentage difference indicating change in 
acceptability was higher for the GM car fuel and the GM apple than it was for the other two 
examples. Nevertheless, for all four examples the largest reduction in percentage was for the 
‘neither acceptable nor unacceptable’ response, showing fewer were uncommitted in 2005. A 
second point to note is that there were increases in both the ‘acceptable’ and ‘very 
acceptable’ responses for all the four examples.  
 
Also shown in Table 43, as well as increases, there were decreases in the proportion who 
found each example ‘unacceptable’ or ‘very unacceptable’, although for the GM car fuel and 
the GM possum virus the differences between the ‘very unacceptable’ responses were 
minimal. Given this view of the data it can be seen that the proportion indicating a neutral 
response has deceased, the portion indicating acceptability has increased and the proportion 
judging these examples unacceptable has decreased.  
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Table 43 GM responses - comparison over time 
Item 2003/04 
% 
2005 
% 
Difference 
% 
GM car fuel 
Very unacceptable 
Unacceptable 
Neither 
Acceptable 
Very acceptable 
 
9.6 
14.7 
21.0 
39.4 
15.3 
 
9.2 
12.2 
10.6 
46.8 
21.2 
 
-0.8 
-2.5 
-10.4 
7.4 
5.9 
GM possum virus 
Very unacceptable 
Unacceptable 
Neither 
Acceptable 
Very acceptable 
 
11.4 
17.9 
17.3 
32.5 
21.0 
 
11.1 
18.6 
12.8 
35.8 
21.7 
 
-0.3 
-0.7 
-4.5 
2.3 
0.7 
GM pine trees 
Very unacceptable 
Unacceptable 
Neither 
Acceptable 
Very acceptable 
 
10.2 
16.3 
20.6 
41.0 
11.9 
 
8.4 
15.4 
16.4 
45.6 
14.1 
 
-1.8 
-0.9 
-4.2 
4.6 
2.2 
GM apple 
Very unacceptable 
Unacceptable 
Neither 
Acceptable 
Very acceptable 
 
21.8 
32.3 
23.2 
17.3 
5.4 
 
18.5 
28.9 
19.7 
25.2 
7.7 
 
-3.3 
-3.4 
-3.5 
7.9 
2.3 
 
 
5.4 Treatment for diabetes 
 
A key finding from the study of the perceived risk for the diabetes example was that the 
treatment was considered unnatural. However, in terms of ethics and feelings of dread the 
reaction to this example was reasonably benign. There was concern over control of 
unexpected outcomes, but relatively few perceived the treatment would result in irreversible 
harmful outcomes. It could be that unexpected outcomes were considered positive or the 
unexpected outcomes were expected to be minor. It could also be that there was faith in the 
ability of medical professionals to avert disability or death should an unexpected outcome 
occur. Nevertheless, while control is a concern, without the prospect of intractable harm 
perceptions of control appear somewhat nullified.  
 
The level of agreement with the first of the five belief statements provided an interesting 
result. The responses showed there was a good deal of concern about compliance with the 
rules or regulations that govern the development and use of this medical treatment. Clearly 
there was a lack of trust in scientists or medical professionals. While most respondents 
thought otherwise, there was still a good deal of concern over disease or virus transference to 
humans. Although there were concerns, it was generally considered that this was an issue for 
diabetics. It is possible that it was recognised that, despite the disease and virus transference 
issue, it was thought that diabetics would bear most of the risk of this treatment so they 
should be left to balance this against prospective benefits. Most, but not all, agreed that 
money would be best spent on prevention. Providing resources for the development of this 
treatment at the expense of developing or maintaining preventative measures was not 
condoned. Finally, the general view was that scientists did not have too much say in the issue. 
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In this case scientists may well have been seen as serving the interests of society by working 
to find a solution to a medical ailment.  
 
Of note, while enquiring about the principle basis for reactions it was apparent that many 
respondents indicated more than one principle basis. Nevertheless, most indicated the basis 
for their decision-making was how they felt about the treatment. A majority also indicated 
their decisions were based on an understanding of the risks and benefits. Moral or ethical 
considerations were also important for many respondents and it was also apparent that morals 
or ethics were a factor in how individuals felt about the new treatment for diabetes. In 
contrast, the risks and benefit aspect of decision making was apparently unaffected by 
feelings or moral and ethical considerations.  
 
The various measures of affective reactions showed that there was a reasonable level of 
unease about the treatment and more than half were apprehensive. Nevertheless, a good deal 
of the respondents expressed interest in the new treatment and many indicated they found the 
new treatment fascinating. While concern was high, it would seem that people would be 
interested to hear more about this new biotechnology.  
 
The four summary measures for reactions to the treatment showed that about half of the 
respondents found it to be acceptable while half found it wrong or bad. Of interest, despite 
half indicating approval, less than 15 per cent considered the treatment to be safe.  
 
Items were combined to represent affect, risk perception, beliefs and an overall reaction. A 
point of importance in setting up the model to explain reactions toward this biotechnology 
was that in combining questions to form summary components it was shown that there were 
strong relationships between the responses. The risk perception items were highly interrelated 
revealing that, for example, those who responded negatively to one item responded similarly 
to others. The same effect was found for beliefs and strongly for affective reactions. The 
interrelationships in affective reactions are the most plainly understood. Unease, worry and 
anxiety are plainly related and these were inversely related to being unconcerned and 
indifferent. This alignment then assures that the measure of feelings is reliable, as are the 
measures of risk perception, beliefs and the overall reaction.  
 
Analysis of the model showed that affective reactions, perceptions of risk, and beliefs 
associated with the new treatment for diabetes provided a very good explanation of overall 
reactions to this biotechnology. Of most importance were affective reactions or the feelings 
people had about the new treatment. Also of importance were perceptions of the risks. To a 
lesser extent but still important, were beliefs associated with the treatment. Clearly, people 
who were against this treatment experienced a good deal of apprehension, worry and concern. 
They also have concern over ethics, harmful outcomes and naturalness. In addition, they tend 
to be concerned about a number of related issues including regulation compliance and animal 
disease or virus transference.  
 
5.5 Genetically modified potato  
 
The perceptions of the risk of the GM potato were more negative than perceptions of the new 
treatment for diabetes. In particular, more respondents judged the GM potato to be unnatural 
and more considered there would be irreversible outcomes and a much smaller proportion 
considered unexpected outcomes could be controlled. For the GM potato, a small proportion 
found it unethical and there was a lower level of dread compared to the medical example.  
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The comparison with responses taken in 2003/04 found mixed results. Some measures appear 
to have become more positive as there was less concern over irreversible outcomes and fewer 
respondents considered this biotechnology unethical and unnatural. On the other hand, the 
proportion feeling dread had increased and there was less confidence that unexpected 
outcomes could be controlled.  
 
Of concern, few felt assured regarding compliance with rules or regulations and the belief 
that GM potatoes would cross contaminate was held by many of the respondents. Similarly, 
few were unconcerned about mutation and more than half envisaged that overseas consumers 
would not react well. A minority considered that the better appearance and quality of GM 
potatoes would make them more acceptable and over one half considered their development 
was more about making money than making better potatoes. While respondents were able to 
respond either favourably or unfavourably, the responses regarding compliance, 
contamination and mutation showed many were concerned.  
 
The brief investigation of the basis for reactions to the GM potato found responses similar to 
those for the new treatment for diabetes. Most respondents indicated their decision was 
principally based on risks and benefits and most also indicated their decision was based on 
how they felt about it. Less than one half indicated their reaction was based on moral or 
ethical considerations. Like the responses to the new treatment for diabetes, there was 
evidence of an association between feelings and the ethical and moral measure. 
 
The affective responses regarding the GM potato had a similar pattern to those for the new 
treatment for diabetes. In comparison, feelings of apprehension, unease and worry were 
slightly more acute and interest and fascination were less pronounced.  
 
Of importance, as found for the assessments of the new treatment for diabetes, there were 
strong relationships between the responses. There were strong relationships between items 
that were used to form the affect, risk perception, belief components. Overall, favourable, 
neutral or unfavourable responses tended to be aligned. This assured that each of the four 
components referred to a distinguishable aspect of the reaction to the biotechnology. In the 
modelling of reactions, affect, risk perception and beliefs were all found to have made 
independent contributions to explaining the overall reaction to the GM potato. However, 
unlike the treatment for diabetes, risk perceptions were more important than feelings towards 
the GM potato with beliefs also making a stronger contribution. This suggests that concerns 
over control and unexpected outcomes as well as ethical and unethical considerations and 
dread were the main factors associated with reactions to the GM potato. Feelings were also 
important as well as beliefs about contamination and mutation amongst other factors.  
 
5.6 Cleaning toxins from the soil 
 
Beginning with the risk perception measures the use of bacteria to clean toxins from the soil 
elicited a low level of confidence that it could be controlled. Nevertheless, the possibility of 
harmful outcomes was approximately no more or no less than the previous examples. 
However, there were fewer respondents with ethical concerns, though more considered it 
unnatural in comparison with the GM potato example and fewer felt dread for this example 
than the other two examples.  
 
There was a good deal of concern over compliance with rules or regulations and similarly 
many were concerned about this issue for all three examples. Most were worried about the 
problem of not being able to retrieve the bacteria once it was released, although relatively few 
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considered that the bacteria would mutate. Less than the majority considered the DDE 
problem serious enough to warrant the release of this bacterium and almost one half 
considered that overseas consumers would not react well if it was released. Considering the 
bacteria would only be used in rural locations, there were more respondents indicating they 
would be personally affected than would be expected.  
 
The results of the enquiry into the basis for reactions was very similar to the results for the 
other examples apart from more agreeing that the moral or ethical considerations were 
important. Like the other tests it was found that decisions based on feelings were related to 
decisions of an ethical or moral basis.  
 
Compared to the other two examples, respondents were slightly less apprehensive or worried 
about the use of bacteria to remove toxins from the soil. This example was also judged more 
interesting and more found it fascinating. The overall assessment of acceptability found that 
this example was acceptable to more people than the GM potato, but less acceptable than the 
treatment for diabetes. The soil treatment was judged bad or wrong by more respondents than 
the GM potato example and less than the diabetes treatment. Compared to reactions to the 
other two examples, fewer agreed that this use of GM bacteria was safe.  
 
Like the models of the other two examples, the items used to form the affect, risk perception, 
beliefs and overall reaction were highly interrelated. The results of the model showed that 
affect, risk perception and beliefs provided a very good explanation of the overall reaction 
towards using GM bacteria to clean toxins from the soil. In similar manner to the model of 
reactions to the GM potato, perceptions of risk were more strongly associated with the overall 
reaction than affect and beliefs. The contribution of affect was nevertheless substantial and 
the modelling showed that beliefs added further to the explanation of the overall reaction.  
 
5.7 Biotechnology as a whole 
 
In the overall assessment of biotechnology the first risk perception measures were more 
moderate than the results for the examples. For biotechnology in general there was less 
agreement that it could be controlled and more were concerned about irreversible 
consequences. More were concerned about ethics in relation to the GM potato and more had 
ethical concern about the diabetes treatment. Compared to the examples, agreement with 
biotechnology being unnatural also appears to be less extreme. The proportion that 
experienced dread was in keeping with the levels for the diabetes treatment and the use of 
GM bacteria to clean the soil, but was less than the level of dread experienced for the GM 
potato example. This may indicate that the GM potato is an exception, as it was of particular 
ethical concern and gave rise to more dread.  
 
Regarding beliefs about biotechnology, very few believed there was no need to worry about 
compliance with the rules or regulations governing biotechnology. This was very similar to 
responses to the same question for the three examples. Clearly, trust was a key factor in 
public considerations of biotechnology and various aspects of biotechnology. A minority 
agreed that biotechnology simply harnesses and uses natural processes whereas more had 
agreed that it was unnatural. Few agreed that biotechnology would benefit all New 
Zealanders, possibly because the majority did not believe it would create wealth, or possibly 
because of an issue about the distribution of wealth. Public consultation was an important 
issue. There was an indication that many were concerned that scientists tend to overlook 
issues of social acceptance and some questioned the importance of scientists in public issues 
involving biotechnology.  
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The assessment of the principle basis for reactions to biotechnology showed very similar 
proportions to the previous three assessments of examples of biotechnology. Agreement with 
a reaction based on feelings towards biotechnology was prominent, as was agreement with 
reactions based on the risks and benefits. Moral or ethical considerations were also 
prominent.  
 
There was an expression of less concern about biotechnology in general compared to the 
three examples. Given that GM examples are extremes then lower concern can be 
understood. Apprehension, unease, worry and a nervous reaction were in keeping with the 
reactions to the examples, though these reactions were not as acute as reactions to the GM 
potato. Anxiety was at a similar level to the GM potato and GM bacteria, and was less than 
the level of anxiety recorded for the treatment for diabetes. Biotechnology in general was 
found to be interesting and fascinating by more people than the GM potato and somewhat 
less interesting than the medical treatment for diabetes. In summary, apart from concern over 
the GM potato and interest in the treatment for diabetes, the affective responses for the 
examples were in keeping with the affective assessment of biotechnology as a whole. 
 
The model results showed that affect, risk perception and beliefs provided a very good 
explanation of biotechnology as a whole. However, for this model, affect was found to be less 
important than perceptions of risk and beliefs. Because different beliefs were used in each 
model it is possible that their salience may have varied, or it is also possible that affect was 
less important in the overall reaction. A further possibility is the effect of strong links 
between components on the modelling of their independent associations with the overall 
reaction. For the model of reactions to biotechnology there were correlation values between 
components that marginally exceeded the values for links to the overall reaction. This could 
have affected the model results so that the scores representing independent effects may be 
misleading. Indeed, the correlation results indicate the relationship between the overall 
reaction and affect and was high and marginally stronger that its relationship with risk 
perception and clearly of more strength that the relation between the overall reaction and 
beliefs. Given these qualifiers and the more prominent role of affect in the models of the 
examples, it is likely the affect is more salient in explaining reactions to biotechnology than 
the model has indicated.  
 
5.8 Comparing reactions  
 
To compare reactions to the biotechnology examples Table 44 shows the mean scores of the 
summary measures and Table 45 shows weights indicating the relative importance of the 
three summary measures in explanation of change in reactions to each example and 
biotechnology overall. The mean scores in Table 44 show that biotechnology as a whole and 
the diabetes treatment were acceptable. Reactions were more negative towards the GM 
potato. In terms of the measure of overall reactions the GM bacteria had a high average. Of 
the three examples the new treatment for diabetes was the most favoured. In general there 
was evidence of more concern for the examples than biotechnology as a whole.  
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Table 44 Summary variables – mean scores 
 Diabetes 
 
GM 
potato 
GM 
bacteria 
Biotechnology 
overall 
 
Overall reaction 3.18 2.68 2.97 3.19 
Affect 2.82 2.69 2.81 3.26 
Risk perception 3.03 2.73 3.05 3.26 
Beliefs 3.03 2.35 2.55 2.55 
 
 
The regression weights indicating relative importance provide for the further study of 
differences. As shown in Table 45, in each case affect or feelings were more important in 
reactions to the diabetes treatment in the other two examples or for biotechnology as a whole. 
In comparison the perceived risks of the GM examples were more strongly associated with 
reactions to these examples and perceived risk of biotechnology as a whole was particularly 
strongly. While affect, risk perception and beliefs were each an important part of reactions, 
affect had particular prominence in reactions to the medical example.  
 
Table 45 Importance of summary variables 
 Diabetes 
treatment 
         β 
GM 
potato 
        β 
GM 
bacterium 
       β 
Biotechnology 
overall 
       β 
Affect .43 .32 .34 .16 
Risk perception .34 .36 .40 .55 
Beliefs .17 .26 .17 .21 
 
R2 .71 .77 .71 .76 
 
 
5.9 Worldviews 
 
The second part of the analysis was, for the most part, a further test of the important 
relationship between worldview items and biotechnology. The first five of seven measures of 
spiritual values were first measured in 2003/04. Two gained a different response suggesting 
that people in the more recent sample were slightly less inclined to believe in a personal God 
and similarly less inclined to believe in life after death. However, in terms of other 
comparisons with the 2003/04 there was no difference in beliefs about nature and technology. 
These results suggest further that the characteristics of those who took part in the 2005 survey 
very similar to those in the 2003/04 sample.  
 
In terms of descriptive results more than half had spiritual beliefs and most felt nature had 
spiritual qualities. It was also relatively common to agree that the land is a spiritual ancestor 
given that this is a tenet generally associated with a Maori worldview. In a variation on 
spiritual beliefs, most agreed with a stewardship role in the protection of ‘God’s creation’. In 
review of the nature responses it was apparent that nature was generally held be in a state of 
ecological harmony and that interference would lead to unpredictable consequences. The 
adherence to the view which personified nature as good, wild and dynamic was not as 
strongly adhered to, but was still reasonably prevalent.  
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In similar response to the 2003/04 survey, progress through the use of technology was not 
well favoured while conservation was generally favoured. Not unlike the technology 
questions the measures of post-materialist values provided their own interesting results. 
Maintaining order and a strong economy were paramount imperatives as was maintaining 
freedom of speech. Of interest, the more liberal imperative to develop a society where ideas 
count more than money and the call for a more open form of democracy were also well 
supported.  
 
The model which posed the general worldview items as explanations of the overall reaction 
to biotechnology explained a reasonable proportion of the overall reaction. However, this was 
not as fuller an explanation as the similar model constructed from the 2003/04 survey. One 
issue for the 2005 model was that despite showing evidence of relationships in the correlation 
results, spirituality and post-materialism failed to make independent contributions in the 
model. The results suggest that they are similarly aligned to nature and technology meaning 
they are important, but the results suggest that a person adhering to the view of nature as wild 
and dynamic, for example, would have no stronger objection to biotechnology if they also 
agreed with the spiritual beliefs.  
 
5.10 Implications for understanding reactions to biotechnology  
 
A key implication from the explanations for reactions to biotechnology and the three 
examples stems from the prominent role of affect. Feelings were prominent in consideration 
of biotechnology alongside the more ‘rational’ considerations of beliefs and more general 
heuristic like measures of risk perception. Feelings are different from risk perceptions and 
beliefs, but feelings were nevertheless strongly related to these more rational considerations. 
This means that, while reactions towards biotechnology could be explained as being emotive, 
this would disregard the consideration of risks and benefits that is also evident. More 
correctly, people do not simply worry because these who worry are concerned about factors 
and issues associated with biotechnology. While worry could cause a negative viewpoint, it is 
perceptions and beliefs associated with risks and benefits that are causing people to worry. 
For example, believing that the use biotechnology will cause more problems would be a 
reason to worry. It is also possible that worry and negative beliefs are reciprocal in that worry 
would lead to an overly pessimistic assessment.  
 
Finding an attitude reinforced by both affective and rational considerations means that 
attitudes towards biotechnology are resilient and therefore resistant to change. Attitudes 
towards biotechnology have strength, as Eagly and Chiaken (1998) have described it, because 
beliefs and feelings are aligned and are understood to have intra-attitudinal strength. The key 
implication is that the mutual reinforcement of feelings and rational considerations along with 
a defensive or offensive stance means attitudes are not only difficult to change but are also 
likely to be resistant to change.  
 
A second prominent implication stems from the finding of change in responses between 
2003/04 and 2005. These changes in responses to a number of different examples are 
sufficient to suggest a meaningful shift in opinion. This is particularly the case for the four 
GM examples all of these had become more favourable. Acceptability had increased in each 
of four cases, while the percentage of both negative and neutral responses had diminished. 
This result is similar to an earlier shift recorded by Fairweather, Maslin, Gossman, & 
Campbell (2003) which showed that between 2000 and 2002 a reduction in farmers intending 
to avoid using GM organisms while those with positive intentions remained constant. This 
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earlier shift was not as strong and may indicate that public opinion was more cautious 
between 2000 and 2002.  
 
While not impossible the finding of different responses over time is very unlikely to be an 
artefact of sampling. The 2005 sample and the 2003/04 sample were not divergent in terms of 
age and income. In addition, there were differences in only two of 18 worldview items 
measured in both 2005 and 2003/04. Given that worldview items are assumed to be largely 
invariant over time, these comparisons further support the assertion that the samples are of 
similar people. This means that the differences in responses are more clearly the result of a 
change of attitude.  
 
In addition to changes in attitude towards some of the biotechnology examples, there were 
also differences over time in the strength of relationships between worldview items and the 
measures of reactions to biotechnology. Comparing these relationships with those of the 
2003/04 survey is, however, problematic because the reactions to biotechnology were not 
measured in the same way in each survey. The 2003/04 survey measured reaction to 
biotechnology using risk perception measures whereas the 2005 survey used a simpler 
attitude type measure. Nevertheless, the 2003/04 results showed that the model using 
worldview items had reasonably high explanatory value ( 2R  = .63) whereas the 2005 results 
using the most important variables from the earlier test produced a poorer result ( 2R  = .38). 
The reasonably large differences in 2R  suggest that there is a difference between 2003/04 and 
2005 that cannot be attributed to the use of different forms of measurement.  
 
It is very interesting that the GM examples have become more acceptable when the 
worldview measures have become less strongly associated with biotechnology. This is 
because Cook, Fairweather, Satterfield and Hunt (2004) predicted that links to the worldview 
measures would have to weaken for the acceptability of biotechnology to improve. An 
important contribution of the 2004 research was an advance in understanding the nature of 
dispositions towards biotechnology. Previous New Zealand studies had concentrated on 
characterizing a rational form of decision-making (e.g., Cook & Fairweather, 2003, Gamble 
et al. 2000) and it was assumed that decisions involving beliefs about risks and benefits could 
change through the provision of new information. It was, however, found that worldview 
items including spiritual beliefs, attitude towards nature and attitudes towards technological 
development were strongly linked to attitudes towards biotechnology. These worldview items 
differ from beliefs as they relate to objects other than biotechnology. While beliefs can 
presumably be changed with the provision of new information, there is less potential to 
similarly alter a person’s spiritual beliefs or their conception of nature. When associated with 
attitudes towards biotechnology worldviews serve to make the attitude more resilient and less 
responsive to new information than would otherwise be presumed. This anchoring effect 
means that attitudes towards biotechnology are likely to be entrenched and less subject to 
change over time. Cook, Fairweather, Satterfield and Hunt (2004), nevertheless, pointed out 
that attitudes towards biotechnology would be less constrained if the attitude became 
disassociated with worldviews.  
 
The finding in this research of evidence of a weaker relationship between worldview items 
and reactions to biotechnology, along with an improvement in acceptability, supports the 
prediction of Cook, Fairweather, Satterfield and Hunt (2004). The marginal improvement in 
the acceptability of GM examples appears to have occurred when beliefs are still strongly 
linked to biotechnology, whereas it was found that worldview items have less of an effect on 
reactions to biotechnology. This does not mean that the worldviews themselves have 
moderated, because the comparisons between the surveys showed there was little evidence 
that this had occurred. Instead, the results show that the change in acceptability of GM has 
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occurred in tandem with less strongly associated worldviews. This could occur if for 
example, GM was considered less of a challenge to spiritual beliefs, less of a threat to nature, 
and less likely to contribute to creating a more technological society. Moderation of this form 
could occur if GM was still perceived as a threat, but was constrained. The obvious parallel is 
the recent moratorium on release of GM organisms and ensuing constraints on GM use and 
experimentation beyond the laboratory. There has also been a downturn in media reporting of 
releases or release scenarios and there has been less public handling of the issues since the 
Royal Commission on Genetic Modification closed its enquiry in 2001. These factors could 
result in the moderation of the view that the technology could threaten nature, challenge 
spirituality or become a force in service of a technological society and would explain the less 
prominent role of these worldviews in explaining recent reactions to biotechnology. This 
means that the evidence of weaker inter-attitudinal consistency means that attitudes towards 
biotechnology are less strong because attitudes have become less resistant to change.  
This research has shown that reactions to biotechnology can be characterised in terms of 
assumed psychological processes involving inter and intra consistency of attitude which are 
encompassed by the tenets of attitude research. In plainer terminology, it has been shown that 
reactions to biotechnology have tended to involve consideration of relevant issues that form 
beliefs, as well as feelings about biotechnology. This alignment between ‘rational’ 
considerations and feelings means that a stance or position on biotechnology would likely be 
backed up by earnest argument. Similarly, it is understandable that arguments would likely be 
more ardently defended when biotechnology is considered to requisitely support or challenge 
spiritual beliefs, views of nature or philosophical views on the role of technology in society.  
 
Given this understanding of reactions towards biotechnology this new technology has 
certainly been on a difficult road in New Zealand. In general terms, there was a good deal of 
initial concern the first half of the 1990s which by the turn of the century had grown to a 
majority. Very recently aversion has declined by a small margin, at best to a level comparable 
to the first half of the 1990s. In this research, for example, more than half (54.1 per cent) 
found the GM apple unacceptable in 2003/04 and just under half (47.4 per cent) found it 
unacceptable in 2005. This is an improvement for proponents of GM, but this is still a high 
level of rejection. The problem is that given these figures attitudes can still be considered to 
be more static than dynamic. Given our understanding of these attitudes as resistant to change 
it is not surprising that the level of rejection of GM over the longer term has remained 
reasonably static. It is possible that the rise in rejection around 2000 was due to concern over 
wider use of GM given increased reporting in popular media and the possibility of a 
favourable recommendation by the Royal Commission. It is likely that GM issues became 
more salient and were seen as more readily realised. As a consequence GM was seen to be a 
greater challenge to spirituality, public conceptions of nature and those opposed to 
technological development, so the level of aversion decreased. The decline in aversion is 
likely due to the relative lack of media handling of the issue and the present situation of GM 
development in containment without the debate about its use outside of the laboratory. 
Therefore, GM is seen to be less of less challenging to spirituality, public conceptions of 
nature and those opposed to technological development. Consequently the path of GM 
acceptance suggests further difficulties as the evidence at present merely suggests a 
responsive rise in aversion and a resettling to near former levels of acceptance.  
 
While GM is but a part of biotechnology, public attitudes towards biotechnology can be 
similarly understood. Biotechnology in general and three examples of biotechnology have 
been explained albeit with a greater role for emotive content in explaining reactions to the 
new treatment for diabetes. Each had varied levels of acceptance; nevertheless, feelings were 
important in each case and important in the explanation of biotechnology as a whole. Given 
these findings and evidence of the role of worldview items in reactions to biotechnology it 
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can be assumed that public reactions to varied examples of biotechnology have emotional 
content and are backed by broader views and values associated with worldviews. 
Consequently these attitudes remain resilient over time and difficult to change.  
 
5.11 General policy implications  
 
In terms of policy implications the results show that reactions to biotechnology are likely to 
only slowly improve given an absence of significant events that would heighten public 
concerns. The results show further evidence that attitudes towards biotechnology tend to be 
invariant over time. For GM, the evidence suggests that increased aversion of a few years ago 
was a responsive reaction prompted by public events. The period covered by this survey 
involved a resettling of attitudes to near former levels. The public handing of GM issues was 
damaging to its proponents because this led to heightened public concern. This means that at 
present the issue is not as salient as it was, but aversion to GM could still become more acute 
if the issue become topical. The dilemma for biotechnology and particularly GM is that 
positive attempts to engage the public are likely to be unrewarding. Attempting to address 
issues, such as control of the risks or irreversibility of outcomes, for example, can serve to 
prompt these issues to be brought to mind and encourage negative perceptions. However, 
leaving the largely entrenched attitudes of the public to themselves will merely result in a 
slow improvement in attitudes over time.  
 
A further general policy issue involves the higher level of affective response for the example 
that involved xenotransplantation. It should be of no revelation that feelings are involved in 
reactions to biotechnology particularly when they are aligned to other considerations related 
to biotechnology. However, of note, feelings or emotional reactions were stronger in relation 
to the new treatment for diabetes than for the GM examples. Perceptions and beliefs were 
important but in this case these were overshadowed by affective reactions. Combining 
genetic material from plants and animals has been known to be particularly offensive and the 
medical treatment may be perceived to be similar to this type of GM. Indeed, to be 
apprehensive, uneasy and anxious at the thought of this treatment is understandable 
regardless of more thoughtfully considered perceptions and beliefs. Given this complexity 
reactions to the medical example understandably have a greater proportion of affect. This 
higher proportion of affect and lower proportion of considered response means that attitudes 
towards the use of animal cells in the treatment of diabetes are likely to be less firm than the 
GM examples. At present public opinion over this example of xenotransplantation may not be 
well supported by thoughtful consideration and would likely need time to settle. These 
considerations therefore indicate that public has yet to decide about this issue and that it 
would be premature to gauge public opinion about this example of xenotransplantation at the 
present time.  
 
5.12 Conclusion 
 
This study has focused on public attitudes towards biotechnology and has found influences 
and relationships that have a direct bearing on views for and against biotechnology. While the 
decision to use various applications of biotechnology in New Zealand is largely beyond the 
opinion of the individual, as a social force people cannot be easily ignored. Understanding the 
nature of public reactions is then a basic requirement for the introduction and development of 
new technologies. The investigations described in this report have involved determining and 
understanding the role and importance of worldviews and affective reactions. Both aspects 
have been shown to be important in explaining the largely entrenched nature of public 
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attitudes towards biotechnology. In juxtaposition, GM has been shown to have become 
somewhat more acceptable over time. This is interesting, but is arguably a mere reversion to 
previous levels of acceptance following a period of responsive aversion.  
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Appendix 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PUBLIC ATTITUDES TOWARDS BIOTECHNOLOGY: 
 
 
A NATIONWIDE SURVEY 
 
 
 
 
 
 
 
Definition of Biotechnology 
 
“BIOTECHNOLOGY IS A BROAD TERM FOR A GROUP OF TECHNOLOGIES 
THAT ARE BASED ON APPLYING BIOLOGICAL PROCESSES.  IT INVOLVES 
THE USE OF LIVING THINGS OR THEIR DERIVATIVES TO SOLVE 
PROBLEMS AND MAKE PRODUCTS” (MINISTRY OF RESEARCH, SCIENCE 
AND TECHNOLOGY). 
 
Biotechnologies have been used for a long time. For instance, traditional 
biotechnologies include fermentation for beer, bread-making, and animal and plant 
breeding techniques. There are now many environmental, agricultural and medical 
biotechnologies. Some of these include the use of genetic modification, or genetic 
engineering, to produce genetically modified organisms.  
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Instructions: For each question, please select the number for the option that 
best indicates your response and write it in the box provided on the right hand 
side of the page. Please note that we are interested in your personal opinion 
and that there are no wrong or right answers. 
 
1. Acceptability of Biotechnology Items 
 
The following are a number of environmental, medical and agricultural examples of 
biotechnology, actual or possible.  Based on your current knowledge, please indicate 
your opinion about the acceptability or unacceptability of each example. 
 
 
 
 
Environmental examples: 
Genetically modifying a crop to produce a low pollution fuel for cars  
Developing a virus (genetically modified) that reduces fertility in possums  
Use of aerial sprays made from soil bacterium (Bacillis thuringiensis) to control insect pests in 
urban areas  
Cloning a kakapo to ensure the survival of the species 
 
Medical examples: 
Using bacteria from a human being in throat lozenges to prevent serious infections  
Inserting human genes into a cow to produce milk for the treatment of multiple sclerosis  
Preventing stomach cancer by modifying a person’s genetic code  
Using new cells (stem cells) from a 5 day old human embryo to treat an Alzheimer sufferer 
 
Agricultural examples: 
Using genetic screening to breed sheep that produce twins or triplets 
Raising hormone levels in farm animals to increase fertility 
Genetically modifying pine trees to produce stronger timber 
Genetically modifying an apple to make it more nutritious 
Very 
unacceptable 
1 
Unacceptable 
2 
Neither acceptable
nor unacceptable
3 
Acceptable 
4 
Very 
acceptable 
5 
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2. Specific examples of biotechnology  
 
Next you will find descriptions of three examples of biotechnology. Based on your 
current knowledge, please indicate your agreement or disagreement with the 
statements following each example.  
 
Example 1 Treatment for diabetes 
 
Cells from a pig can be inserted into a person suffering from diabetes. The treatment 
means that the diabetic will no longer need to inject themselves with insulin.  
 
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
 
I am confident that any unexpected outcomes from this biotechnology can be controlled 
This use of this biotechnology will result in irreversible harmful outcomes 
This use of this biotechnology would be unethical 
This use of this biotechnology would be unnatural 
I feel dread at the thought of this use of biotechnology 
There is no need to worry about people complying with the rules or regulations that 
govern the development and use of this biotechnology  
This example is unacceptable as animal viruses and diseases could be transferred to 
humans 
The use of this biotechnology should be solely up to the individual diabetic 
Money should be spent on prevention rather than on developing this treatment 
In developing this biotechnology scientists have too much say in issues that impact on 
our lives 
 
 
My reactions to this biotechnology are based principally on my understanding of its 
risks and benefits 
My reactions to this biotechnology are based principally on how I feel about it 
My reactions to this biotechnology are based principally on moral or ethical 
considerations   
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Please indicate your agreement or disagreement with each of the following 
statements. 
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
I am unconcerned about this use of biotechnology  
I am apprehensive about this use of biotechnology   
This use of biotechnology makes me uneasy 
This use of biotechnology causes me to worry 
I am nervous at the thought of this use of biotechnology 
Thinking about this use of biotechnology causes me no anxiety 
I find this new use of biotechnology interesting  
I am indifferent to the use of this biotechnology  
I am fascinated by this new use of biotechnology 
 
 
 
To describe your overall reaction to this example, please indicate your agreement 
or disagreement with each of the following.  
 
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
 
This treatment for diabetes is: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Acceptable Bad  
Wrong Safe   
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Example 2 Genetically modified potato 
 
Using genetic modification a synthetic toad gene can be inserted into a potato in order 
to increase its resistance to disease. 
 
Please indicate your level of agreement or disagreement with each of the following 
statements. 
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
 
I am confident that any unexpected outcomes from this biotechnology can be controlled 
This use of this biotechnology will result in irreversible harmful outcomes 
This use of this biotechnology would be unethical 
This use of this biotechnology would be unnatural 
I feel dread at the thought of this use of biotechnology 
There is no need to worry about people complying with the rules or regulations that 
govern the development and use of this biotechnology 
There is a risk that these potatoes will result in the cross contamination of non-GM 
potatoes 
There is no worry that these potatoes will mutate into something dangerous 
Overseas consumers will not react well to growing this potato in New Zealand 
The better appearance and quality of these potatoes would make them more acceptable 
than other potatoes 
The development of these potatoes is more about making money than making better 
potatoes 
 
 
My reactions to this biotechnology are based principally on my understanding of its 
risks and benefits 
My reactions to this biotechnology are based principally on how I feel about it 
My reactions to this biotechnology are based principally on moral or ethical 
considerations   
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Please indicate your agreement or disagreement with each of the following 
statements.  
  
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
 
I am unconcerned about this use of biotechnology  
I am apprehensive about this use of biotechnology   
This use of biotechnology makes me uneasy 
This use of biotechnology causes me to worry 
I am nervous at the thought of this use of biotechnology 
Thinking about this use of biotechnology causes me no anxiety 
I find this new use of biotechnology interesting  
I am indifferent to the use of this biotechnology  
I am fascinated by this new use of biotechnology 
 
 
 
 
To describe your overall reaction to this genetically modified potato, please indicate 
your agreement or disagreement with each of the following.  
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
 
This example of biotechnology is: 
 
 
 
 
 
 
 
 
Acceptable Bad  
Wrong Safe   
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Example 3  Cleaning toxins from soil  
 
A genetically modified bacterium might be developed that helps to remove DDE from 
contaminated soil. DDE is a harmful toxin that remains in the soil from the earlier use of 
the pesticide DDT. The toxin can be passed on to humans through the consumption of 
meat and dairy products.  
 
Please indicate your level of agreement or disagreement with each of the following 
statements. 
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
 
I am confident that any unexpected outcomes from this biotechnology can be controlled 
This use of this biotechnology will result in irreversible harmful outcomes 
This use of this biotechnology would be unethical 
This use of this biotechnology would be unnatural 
I feel dread at the thought of this use of biotechnology 
There is no need to worry about people complying with the rules or regulations that 
govern the development and use of this biotechnology  
It is a worry that once the bacterium is released it cannot be removed from the soil 
There is little possibility that the bacteria will mutate or do something other than 
intended 
The DDE problem is serious enough to warrant the release of this bacterium 
Overseas consumers will not react well to the use of genetically modified bacterium in 
New Zealand   
This use of genetically modified bacterium is unlikely to affect me personally 
 
 
 
My reactions to this biotechnology are based principally on my understanding of its 
risks and benefits 
My reactions to this biotechnology are based principally on how I feel about it 
My reactions to this biotechnology are based principally on moral or ethical 
considerations   
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Please indicate your agreement or disagreement with each of the following 
statements. 
  
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
 
I am unconcerned about this use of biotechnology  
I am apprehensive about this use of biotechnology   
This use of biotechnology makes me uneasy 
This use of biotechnology causes me to worry 
I am nervous at the thought of this use of biotechnology 
Thinking about this use of biotechnology causes me no anxiety 
I find this new use of biotechnology interesting  
I am indifferent to the use of this biotechnology  
I am fascinated by this new use of biotechnology 
 
 
To describe your overall reaction to this method for cleaning toxins from soil, please 
indicate your agreement or disagreement with each of the following.  
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
 
This method for cleaning toxins from soil is: 
 
 
 
 
 
 
 
 
 
 
 
 
Acceptable Bad  
Wrong Safe   
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4. Overall Attitude to Biotechnology  
 
Please provide your view of biotechnology as a whole given that it means the use of 
living things to create new technical processes and make products. Based on your 
current knowledge, please indicate your level of agreement or disagreement with each 
of the following statements.  
 
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
 
 
I am confident that any unexpected outcomes from biotechnology can be controlled 
The use of biotechnology will result in irreversible harmful outcomes 
The use of biotechnology is unethical 
The use of biotechnology is unnatural 
I feel dread at the thought of biotechnology 
There is no need to worry about people complying with the rules or regulations that 
govern the development and use of biotechnology  
Biotechnology simply harnesses and uses natural processes 
Biotechnology will improve the quality of life for all New Zealanders 
Biotechnology may solve a problem but it can also create more problems 
The use of biotechnology should only be considered after extensive public consultation 
Biotechnology scientists are more interested in technical solutions than social 
acceptance 
Biotechnology scientists have too much say in issues that impact on our lives 
 
 
 
My reactions to biotechnology are based principally on my understanding of its risks 
and benefits 
My reactions to biotechnology are based principally on how I feel about it 
My reactions to biotechnology are based principally on moral or ethical considerations   
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Please indicate your agreement or disagreement with each of the following 
statements. 
  
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
 
I am unconcerned about the use of biotechnology  
I am apprehensive about the use of biotechnology   
The use of biotechnology makes me uneasy 
The use of biotechnology causes me to worry 
I am nervous at the thought of the use of biotechnology 
Thinking about this use of biotechnology causes me no anxiety 
I find the use of biotechnology interesting  
I am indifferent to the use of biotechnology  
I am fascinated by the use of biotechnology 
 
 
 
To describe your overall reaction to biotechnology, please indicate your agreement 
or disagreement with each of the following.  
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
  Biotechnology is: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Acceptable Bad  
Wrong Safe   
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5. Spiritual beliefs 
 
Some of the people we talked to about biotechnology also mentioned their spiritual 
beliefs. Please indicate your level of agreement or disagreement with each of the 
following statements about spiritual beliefs. 
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
I often think about the meaning of life 
I believe there is a personal God 
I believe that people have a soul 
I believe in life after death 
Nature has spiritual qualities 
I believe the land is my spiritual ancestor
I believe we are responsible for looking after God’s creation 
 
6. Attitude towards nature  
 
When people talk about biotechnology they often mention nature. Please indicate your 
level of agreement or disagreement with each of the following statements about nature.  
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
When we interfere with nature the consequences are unpredictable
If we interfere with nature our descendants will pay for it 
It is wrong to play God with living things
Nature knows best
Nature is morally good
Nature is pure and wild
Nature is dynamic
Nature exists in a state of ecological harmony
Nature is essentially very fragile
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7. Technology  
 
Please indicate your level of agreement or disagreement with each of the following 
statements about technology and resource use. 
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
A technological society has the best chance of eliminating poverty 
Advances in technology mean that the goals of society can be realised 
Living a simpler lifestyle is the best way to conserve energy and resources 
Wealthy nations should consume less and limit their use of resources 
Groups that oppose the emphasis on materialistic values deserve support 
 
8. General attitudes  
 
Please indicate your level of agreement or disagreement with each of the following 
statements. 
 
Strongly 
disagree 
1 
Disagree 
2 
Neither agree 
nor disagree 
3 
Agree 
4 
Strongly 
agree 
5 
 
People should have more say in the decisions of government 
It is important to maintain order in the nation 
Fighting rising prices should be a priority of government 
It is important to protect freedom of speech 
Less emphasis should be given to maintaining a high rate of economic growth 
A strong defence force is not important for New Zealand 
More effort should be given to making our cities and countryside more beautiful 
It is important to maintain a stable economy 
Crime is New Zealand’s biggest social problem 
Efforts should be made to encourage a friendlier, less impersonal society 
We need to develop a society where ideas count more than money 
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Please provide some information about yourself.  We need this information to 
check whether our sample is representative. 
 
 
1. Please provide your age.       
 
2. Please indicate your gender  (1) Male  (2) Female 
 
 
 
3. What was your personal income over the past 12 months? (approximately) 
 
  (1) Less than $15,000 (2) $15,001 - $20,000 (3) $20,001 - $40,000 
  (4) $40,001 - $60,000   (5) $60,001 - $100,000   (6) $100,001 and above              
 
4. What is your highest level of education completed? 
  
(1) Attended primary school    (4) Trade technical qualification or similar 
(2) Attended secondary school,    (5)  Undergraduate diploma or certificate 
  without qualifications    (6)  Bachelors degree 
(3) Attended secondary school,       (7)  Postgraduate 
  with qualifications   
 
 
5. Which of the following best describes your religious beliefs?   
 
 (1)  Agnostic    (4)  Spiritual but not religious 
 (2) Christian    (5)  Atheist     
 (3)  Other - Please specify   
 
 
 
Thank you for completing our questionnaire. Please return your questionnaire 
using the freepost envelope.  
 
 
 
 
